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Page  31. 

Chapter  III. 

PRESSES  PCS  DIE  FORGING  Ci  LIGHT  51LCYS. 

1.  Constructions/designs. 

The  constructions/designs  cf  the  first  stamping  machines, 
created  at  the  end  cf  the  30tt,  the  beginning  ^O's,  as  a  rule, 
repeated  the  constructicn s/desi cts  cf  powerful/thick  forging  presses, 
i.e.,  they  were  four-roll  with  the  tase  parts  in  the  form  of  th a 
one-piece/entire  or  ccmpcsite/ccirpcund  castings  of  large  mass.  The 
production  potentialities  of  the  Heavy  Machine  duilding  Plants  at 
that  time  did  not  make  it  possihle  to  manufacture  fcr  the  part  of 
large  masses  and  overall  cimensicrs,  than  the  part  cf  press  hy 
effcrt/force  15000  T  (Fig.  19).  Fcr  example,  column  had  a  diameter 
along  the  thread  8U0  mm,  and  the  lergth  cf  14480  mm,  its  mass  was 
equal  to  57.5  m;  upper  crcss-teai  consists  of  five  casts:  twc  mass  on 
40  m  each  and  three  -  on  62  ■  each.  Mobile  and  lower  cross-beams  were 
covprlsed  of  thrae  casts  each,  irctecver  the  mass  of  the  grsates: 
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casting  was  egual  to  105  ir . 

Press  by  affcrt/fotC€  3CC0C  T  (Fig.  20)  is  :uaae  ei  jhr-“cc  lu  mn.  It 
consists  as  of  two  presses  each  ci  which  develops  effcrt/fcic=  15000 
T.  These  presses  are  corrected  ce  re  ra  1/co  ojmcn/ro  tal  -  .mobile  and 
lower  (by  base/rcot)  crcss-fceams^  a?ad=  frcis  the  powerf  u  i/thic  k  cast 
b»a irs/g ul lie  s.  Diameter  cf  ccluuns  805  aim  the  length  of  2  12CC  m. 

The  charao  tari  Stic  cf  pc  we  rf  ul/thick  press'^s  effcrt/force  1  5000 
and  30000  T  ^Shlemar**  is  civer  in  ^able  4  [  29  j. 

In  France  in  1939  by  firm  Scmua  was  constructe-d  the  first  small 
stamping  machin^^  with  effcrt/fcrce  20000  T  (Fig*  2^)  ,  whose-  wer  king 
cylinders  were  combined  with  four  (cf  eight)  columns.  Remaining 
columns  are  attached  in  the  Icwer  cross-beam  and  are  guides  for  the 
upper  cross-beam.  Press  has  t wc  cress-bea ms ,  mass  045  m  the  operating 
pressure  cf  liguid  500  kgf/cm^,  sizes/dimansiens  cf  taole  2500x1500 
mm^  the  open  height/altitude  cf  15CC  mm,  the  gr:jat€st  course  400  mm. 

In  England  the  firm  Levi  irtc  the  iO’s  put  into  operuticn  of 
presses  by  effort/force  liOOO  T  (Fig.  22):  a  rumber  cf  worxin ^ 
cylinders  3^  the  sizes/di  ire  r  siers  cf  taol®  3960x  18  30  im^  thF  epen 
heigh t/a Ititude  of  3650  mn,  the  greatest  course  3050  mm,  tne  overall 
height  cf  press  17100  tnii. 
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Firm  Levi  created  the  criginal  construct icn/drsign  ci 
powerful/thick  stamping  irachire,  special  f®at  uras/peculiarities 
which  is  the  use/ap pi ic at icn  cf  square  strut-  thrusts,  assemtled 


t  h®  forg«»d  plat-as/slabs  and  trarsnitting  effort  by  hammer  heeds 
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the  cast  cross  bars.  Basic  crcss-teairs  (ipcbils  and  tase/rcot)  are 
made  in  the  form  of  b\;nclcs  frca  fcrged  plates/slabs. 

Pr<=ss  by  offcrt/forc?  3  150C  T  (Fig.  25a)  has  four  struts  (two 
frames)  y  while  presses  ty  effcrt/fcrce  44500  1  (Fig.  25b)  -  six 
struts  (three  fram^^s).  Each  strut  consists  of  taree  plates/slabs  in 
mass  110  ra  each.  The  mass  cf  each  cress  bar  of  press  by  effctt/force 
31500  T  is  190  m,  and  press  by  effcrt/force  44500  T  -  250  m. 

Page  36. 


The  wording  cylinders  cf  these  presses  the  cylinders  of  these 
presses  are  placed  under  the  tase/rcot,  which  is  for  them  support-  As 
a  result  to  the  ef fort/ fc ice ,  developed  with  iiorking  cylinders,  is 
added  another  effort/force  frem  the  mass  cf  press  (besides  table). 

By  the  Soviet  Machine  Buildirg  Plants  approximately/exemplarily 
at  the  same  time,  that  also  ir  the  USA,  were  created  the  presses  with 
effort/force  30000  and  75000  T.  The  ccnstruction  cf  these  press'^s 
p receded  extensive  research  werk  cn  the  study  of  tichnology  cf 
stamping  and  its  effect  cr  the  leading  of  presses  [24^. 
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Table  4.  Technical  characteristic  cf  presses  ty  effcrt/force  15000 
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Key;  (1).  Paramaters.  (2).  Press  ty  effort/force  in  T.  (3).  pressure 
of  working  fluid  in  kgf/ce^.  (4),  Buirber  cf  wcrking  cylinders.  (5). 

S izes/dimensions  of  table  in  bid.  (€)  .  Open  height/altitude  ir  am. 

(7)  .  Greatest  course  in  rm,  (6).  Overall  dimersions  cf  press  in  in. 
(9).  in  plan/layout.  (10).  he  ig  tt/a  itituda  above  fleer  level.  (11). 
overall  height.  (12).  Mass  cf  press  in  m . 
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Page  38. 

The  technical  characteristic  cf  the  hydraulic  presses, 
constructed  to  the  USA,  is  gi^er  in '^^able  5  £29]. 

These  investigations  shoiied  that  the  used  by  foreign  fir  ns 
constructive  solutions  dc  net  satisfy  the  require oients  of  obtaining 
cn  the  presses  of  the  precision  die-forged  forgings.  None  of  the 
described  constr uctions/designs  fer  the  powerful/thick  presses  by  the 
effort/force  of  more  than  45000  T  could  be  used  as  a  result  cf  the 
fact  that  preparation  of  their  parts  was  limited  to  the  possibilities 
of  the  Heavy  Machine  Building  Elarts. 

As  it  will  be  shown,  the  effect  of  the  c cnstruction/desi gn  of 
press  on  the  precisior/accuracy  of  the  die-forged  fergings  in  asscnce 
is  developed  in  the  deviations  cf  their  thickness  due  to  joint 
elastic  deformation  cf  cross- teams,  die  base-plates  and  die/stamp, 
elastic  warping  of  dies/stamps  and  under-stamping  blocks,  and  also  of 
rctatior  cf  the  crosshead  with  the  eccentric  loading  and 
corresponding  misalignment  of  the  upper  die. 

Therefore  assemblies  and  parts  of  the  powerful/thick  stamping 
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machines,  created  with  Scvi.et  industry,  have  tha  increased  rigidity 
for  warring/pra venting  the  misalignments  of  the  crossbead  with  its 
eccentric  loading  are  usee  special  systems. 

The  mounting  of  stamping  hydraulic  machine  by  the  effort/force 
30000  T  cf  UZTM  [Oral  Heavy  Hachirery  Plant]  <Fig,  26)  has  cclumn 
construction/design .  The  sizes/ ci ne tsions  of  effective  area  cf 
bolster  are  10000x3300  mm,  the  epet  height/altitude  of  3000  mm,  the 
greatest  coursa  cf  the  cressbead  15C0  mm. 
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Table  5.  T'schnical  charactarist  3c  cf  stamping  hydraulic  machines  by 
effort/force  31500  and  <44500  1,  ccrstructed  ir  tha  USA. 
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Key:  (1).  Parameters.  (2).  Press  ty  effort/forcs  in  T.  (3).  "United”. 

(4).  "Levi”.  (5).  "places".  (6).  pie  ssure  of  viorKing  fluid  in 

kgf/cm2.  (7).  Number  cf  working  cylinders.  (8).  Sizes/dimensi  cns  of 

table  in  ira.  (9).  open  height/altitude  in  mm.  (10).  Greatest  course 

in  mm.  (11).  Overall  diirersicns  cf  press  in  ram.  (12).  height/alt itud; 

above  floor  level.  (13).  overall  ^€3ght.  (14).  rlass  cf  press  in  m. 
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In  press  eight  working  cylinders.  The  extensible  table,  designed  for 
the  load  600  T,  has  a  course  SOCO  att.  For  the  remova  1/d ista rce  from 
the  die/stamp  of  finished  articles  is  a  system  of  knockouts. 


The  crosshead  and  the  base/rcct  cf  the  press  of  UZTfl  ir.  contrast 
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to  the  cress  "Shlemar”  cf  the  same  ef fort/f or are  mada  frcin  the 
bundles  of  the  rolled  plates/slats  with  a  thickness  cf  200  , 

fastened  by  pins. 

In  order  to  facilitate  the  wcrk  cf  eight  cclumns  in  ths  case  of 
the  misaligniDenr  cf  the  crcsstead,  in  its  guides  are  used  the  elastic 
elastic  bushings,  wh?lch  partially  urlcad  coluirns  froni  the  bending 
moments. 

Upper  cross-beam  is  nade  ccmpcsite  from  four  welded-cast 
bea ffs/gullies  in  mass  126  m  each,  manufactured  with  the  aid  cf 
electroslag  welding.  The  leams/cullies,  fasterad  in  pairs,  ferm  the 
t hree-d imensional/s pace  ccnstructicr/ design  which  seeming  ly  consists 
of  tw c  independant  parts . 

The  framing  of  ccluirrs  ir  the  upper  cross-baain  and  in  the  cress 
beams  of  the  base/root  cf  meuntire  is  realized  with  the  aid  cf  the 
split  spacer  bashings,  which  eliminates  displacement  cr  rotation  cf 
columns  in  the  bearing  edge . 

The  installaticn/sst ting  up  cf  press  on  the  foundation  is 
realized  with  the  aid  of  four  supports  with  the  spherical  pillows  in 
the  upp<*r  part.  The  elastic  pliability/ccmpliance  cf  supports  and  thp 
rotation  of  spherical  pillows  pre vert /war n  the  ^mergenc^  cf  tie 
increased  loads  on  the  feundatien  and  mounting  in  the  case  cf  the 
t  he  ratal  deformations  cf  the  latter  with  t  he  wer  k  cf  press . 
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In  order  to  ensure  the  uriferir  leading  of  table  and  crcsshcac,  that 
have  large  area,  press  is  made  12-cylinder  (3  cylinders  in  each 
section) . 

For  the  direction  cf  the  cresshead  during  the  idling,  ard  also, 
in  order  to  tak^  the  appearing  during  the  sxamping  hcrizcnxal 
ef f erts/f crees,  are  creviced  Icr  feur  ci rcu la r  columns,  r ig id ly 
connected  with  the  cresshead  end  which  slip  in  the  guidinvj  supports, 
which  are  simultaneously  ccnnecticrs/communications  cf  frames.  The 
recurrent  course  of  the  crosstead  is  accomplished/realized  by  eight 
cylinders,  four  cf  which  are  ccrtrclled,  and  the  ethers  arr 
constantly  connected  with  the  ptir  p-and-batter  j  staticn. 

The  mounting  of  press  rests  cn  the  foundation  through  four 
spherical  pillows,  esta tlished/inst ailed  under  the  cut^r  frames,  and 
four  hydraulic  jacics,  established/i  rstalled  under  the  average/raean 
frames.  Jacks  are  intended  fer  decreasing  the  sa jging/def  lection  of 
fixed  cress-team  frem  tbe:r  cwn  mass  and  absorption  cf  its 
cscillaticns  during  unlcacing  cf  press. 

Press  is  equipped  ty  the  krcckcuts,  esta fclis he d/inst alle d  in  th 
upper  and  lower  undar-stamping  blocks,  and  also  by  the  complex  of 
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aechanization,  which  foresees  the  supply  cf  blanks  tc  the  press, 
their  packing  into  the  die/stamp  and  removal/distance  after  stamping. 
Basic  parameters  cf  the  press:  the  cverall  dimensicns  of  table 
160C0x35CC  mm,  the  open  height/altituds  of  U5C0  mm,  the  greatest 
course  2000  mm. 

Characteristic  feature  cf  this  unique  press  is  the  fact  that  the 
parts  of  its  mounting  arc  crcsshead  are  assembled  from  the  relied 
welded  plates/slabs.  Cress  tar  (hcrizcr.tal  part  of  the  secticn) 
consists  cf  seven  plates/slabs  in  thickness  of  180  mm  each,  and  strut 
(vertical  part  of  the  secticn)  -  cf  six  plates/slabs  in  thickness  cf 
200  mm  each.  The  plates/slats  cf  cress  bars  and  struts  are  tightened 
by  the  pins  with  a  diameter  cf  IOC  mm.  sobils  and  lower  (tase/root) 
cross-beams  are  assembled  freo  the  plates/slats  in  thickness  to  ulO 
mm,  tightened  by  pins,  ierking  cylinders  are  made  welded- for ged  with 
the  support  to  the  bottem,  which  previdos  their  strength. 

The  mass  of  parts  frem  the  plates/slabs,  manufactured  frem 
rolled  stock,  composes  65o/c,  but  castings  dc  not  exceed  7o/©  of 
general/common/total  mass  cf  press.  Because  of  this  the  specific 
prime  cest  of  press  by  effcrt/fcrce  75000  T  proved  tc  be  considerably 
lower  than  the  presses  cf  cemner  column  ccnstxuction/design. 

The  manufactire  of  press  by  effcrt/fcrce  75100  T  to  a 
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considerable  degre^^  contributed  tc  further  devslopment  of  techaalogy 
of  heavy  machine  building.  Ie  the  [tccess  of  the  creation  of  this 
press  were  improved  and  tasterec  electroslag  welding  of  very  thick 
metal,  electrcslag  girth  welding,  ultrasonic  quality  control  cf 
welded  joints,  strain/wcrk  hardenirc  the  heavily  leaded 
elements/cells  by  percussive  work  bardening/peening,  the  methods  of 
the  roughing  and  finish  processing  cf  large-siza  parts  on  the  stands 
and  much  other  [25], 

^aqe  ‘45’ . 

For  all  described  presses  are  characteristic  the  large 
sizes/dimensions  of  stamp  space  and  the  high  value  cf  workirc  stroke 
which  predetermines  their  use  fer  the  diverse  processes  cf  the 
defcrmalion  cf  the  large-size  blarks  of  different  typical  dimensions 
Th«»se  presses  are  capable  cf  ccipletely  ensuring  the  manufacture  of 
the  articles  of  the  frequently  chancing  ncmenclatura.  Such  presses 
can  be  described  as  gen eral-pur  pcse. 

The  increasing  necessity  fer  the  die-forced  forgings  led  to  the 
creation  together  with  the  general-purpose  ones  and  th^.^peci  alized 
presses.  The  fact  is  that  large  the  mass  and  tho  cost/value  cf 
general-purpose  presses  cculd  not  but  affect  the  ccst/value  cf  the 
manufactured  large-size  articles.  At  the  sane  time  there  is  a  group 
of  parts  of  the  relatively  small  sizes/dimansloni  for  manufacturing 
which  can  be  used  the  presses  with  the  lew  sizes/dimensiens  cf  stamp 
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space  and  the  small  ccurses  cf  the  crossh«ad,  in  the  specialized 
press  installations/setti rgs  up  due  tc  the  decrease  cf  the 
nomenclature  of  the  manufactured  articles  it  is  possible  to  attain 
tha  ccnsiderahla  decrease  of  cverall  dimensions,  mass  and  ccst/value 
cf  machines,  periods  cf  tfsir  i rp ut/intrcduct ion  into  the  operation, 
increase  in  the  prod uct  i  v  it  j,  reduction/descert  in  the  operating 
costs . 


The  paramaters  of  the  first  pc vierf ul/thicX  small  specialized 
presses,  created  to  the  U£SP,  are  given  in '^afcla  6  [15,  26]. 

In  these  presses  is  csed  the  icunting  cf  tube 
construction/dasign,  which  is  si nultaneously  actuating  cylinder.  In 
the  press  by  effort/force  150C0  1  (Fig.  28a)  the  mounting  is  made 
cne-piece/entire,  while  ir  the  press  by  effort/force  30000  T  (Fig. 
28b)  -  split,  tightened  bj  pits,  in  the  presses  axtensivaly  are  used 
large  forgings  of  the  high-alloy  steel  whose  production  was  for  the 
first  time  mastered  during  the  lerufacture  of  thsse  prasses. 
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Table  6,  Technical  characteristic  cf  the  specialized  small  stamping 
hydraulic  machines  by  effcrt/force  15000  and  30000  T. 

I (0  !  ecc  ycH.'iHeM  s  T  ■ 

napaM«Tpfai  j - - - - - 

;  '  ivii)  15  000 


mo 

1 

l.=>00  !00t^ 

lOO) 

1 

3SO0 

a4on 


K<ay:  (1)  •  Paramstfers,  (2).  Press  ty  pffort/force  in  T*  (3).  Pressure 
of  working  fluid  in  kgf/cii^,  (4),  Nuirber  cf  working  cylind#»rse  (5), 

S izes/dinensions  of  table  in  iro*  (6)*  Open  height/altitude  in  mm* 

(7) •  Greatest  course  in  as*  (8)«  Cverall  dimensions  of  pr^ss  in  mm. 
(9).  in  plan/layout.  (10)*  heigtt/altitude  above  fleer  level.  (11)* 
overall  height.  (12).  Mass  cf  ptess  in  m.  (13).  Mass  of  press 
installation/setting  up  ir  m. 


Pages  46-47, 
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The  distinctive  special  feature /peculiarity  of  the  presses  indicated 
is  also  the  use  of  an  eievatec  fressure  cf  working  fluid  (1CC0 
kgf/cm2)  ^  that  also  made  it  pcssitle  to  fulfill  by  their  small  ones. 
However,  if  with  the  use/applicaticn  cf  presses  of  such 
ccnstructions/designs  are  sclvec  questions  cf  a  reduction/descent  in 
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cost/value  and  increase  it  tte  frccuctivity ,  then  are  not  solved  the 
problems  cf  an  increase  ir  the  frecision/accuracy  of  stamping. 

During  the  creatior  cf  the  ccrstruction/design  cf  the 
single-cylinder  specialized  presses  approached  aliminaticn  during  the 
loading  cf  such  shortcomings  as  sagging  and  the  misalignments  (stamp 
set  of  such  presses  is  fastened  directly  to  the  plunger  of  wcrking 
cylinder)  . 

The  saggings/def lections  cf  crcss-oeams,  as  it  will  be  shown, 
have  secondary  value  for  the  precisicn/accuracy  and  in  the 
general-purpose  presses.  The  at  the  same  time  elastic  warping  of 
die/stamp  appears  also  in  the  specialized  presses,  and  its 
nonunif cr mity  with  the  eccentric  leadings,  including  the  misalignment 
of  moving  elements,  reaches  2.5  mi/n  (with  the  eccentricity  150  mm)  . 
The  fact  is  that  in  contrast  tc  the  general-purpose  cnes  the  created 
specialized  presses  are  net  equipped  by  the  devices,  which 
automatically  eliminate  tte  ir  isal  igr  ment  cf  meving  elements  with  the 
eccentric  loading. 

The  constructions/designs  cf  pewerf ul/thick  stamping  machines, 
developed  in  the  60’s,  they  indicate  the  appearance  of  a  tsrdancy 
toward  the  creation  of  machines  witb  the  smaller  metal  content,  but 
from  the  parameters,  whict  ebtain  satisfaction  with  their 
sufficiently  general-pur pcse  cnes. 


Fig.  2B.  Prsss^s  oi  NK.1Z- VNI I WETH  JSr  by  th-5  « ff  ort/ fcrce:  a)  15000  T 
[  15  ];  b)  30000  T  [  26  ]. 


K«?y :  ( 1 )  .  Cours e. 


Page  48. 


Thus,  the  viesign  ccncept  cf  jress  by  effcrt/forcs  30  00  0  1  with 
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t  h-*?  cyliri'^^rs^  arrar.^^d/lccat^G  dir^^ctly  cn  the  colaans  (Fly*  21) 

[2]^  dees  not  have  upper  cress-teaa  in  rhe  ccunion  u r ier st an ci ng  of 
this  word,  since:  th®  latter  is  si  n  u  It  arecus  iy  and  the  crossreai.  Ml 
this  jrade  it  oossiole  xc  lower  tte  aass  cf  press  with  the 
retenticn/pteservation/Ta  intainirg  cf  frae  access  to  th*»  di  es/st ainps 
and  conveniences  in  their  ccaintenance/s^-r vicing.  A  press  car.  ta 
utilized  for  ootaining  the  articles  in  height  to  800  mjim  in  the 
presses  of  this  ccusttuction/desigr  important  value  acquires  the  werk 
cf  the  leveling  system,  since  tVe  mcmerts/t cr qa as  frem  the  eccentric 
load  appl icat ion  can  lead  to  the  j radmissib  Is  increase  in  th  = 
stresses/ voltages  in  the  tasic  clements/cells  of  press. 

Technical  characteristic  cf  press  ty  effort/fcrce  30000  T. 

Pressure  cf  wonting  fluid  in  kgf/cT^  32C 

Number  of  working  cylinders  •••  ^ 

Sizes/di  tensions  of  table  ir  hip  ...  1500x25  00 

Open  height/altitude  in  mir  ...  31CC 

greatest  course  in  mm  . . •  8CC 


p 
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6v<'rall  Oi:nensions  of  press  ir 

h^iaht/al^ir  ua  -  above  the  level  cf  tr/^  floor  •••  BiOO 

c  VO  rail  h3ijhT:  1j3GC 

Hasses  cf  press  ir  m  ...  115C 

Hasses  cf  press  installa  t  icn/sp  tt  i  rg  uv  ir.  m  ...  13G0. 

Th^  niountiriG  of  sing  le-cylinoei  press  by  th^  -frcrt/fcrc-  3  o  ) }  o 
T  cf  the  firm  of  hydraulics  (Eic,  3C),  put  into  usa  in  tne  f:'G 
(1^64),  is  made  ia  the  fcrm  cf  the  frame,  vhich  consists  cf  fcir 
bunfiLes  ct  relied  platss/slabs  with  the  cutouts  for  tn- 
installaticn/setting  up  cf  upper  srd  Icw^r  cress-t^ams  [3:1. 


^  -i.. 
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Fia*  29.  Fr-5ss  oy  the  effcrr/force  30000  T  cf  Sovcsitirsic  plan* 
''Tyazhs  t  a  rk  cgic  roor  ess  .Machine  Tocl  anc  hydraulic  Press 

?lar^]”  irr.  A,  I.^rreracv  [2]. 


Pace  49, 


The  latt«>r  cast  int'^^gral  in  irass  cr  180-200  m  each  (in  the  untreatt-d 
ferir)  ,  Stepped  plunger  %ith  the  m  a  xi  .ti  um/c  vara  11  diamater  cf  2  500  .“nm , 
as  it  is  confir:iied  in  work  [53],  has  reliable  direction  in  Tastar 
cylinder.  The  crosshead  re-set  ty  leans  cf  ferr  re verse/inver se 
cylinders,  arranged/lccat  €d  cut  cf  the  'nountirg  and  artach^-c  in  th** 
upper  cross-  lean. 


coc 


8 10h9  10  1 


Press  is  equipped  r:  ^  extensitle  table  anc  bottom  .<nocK.C'jt.  Or. 
th^  table  is  astabl  i  she  d/ i  nst  a  1  2e  c  auxiliary  horizontal  pi^iss  by 
fort /fore  ^  1000  r,  which  ensures  the  possibility  cf  obtaining  th 
di-^-forged  tcrjiiigs  wi'**h  the  side  cavities  and  the  local  thickanin 
(siailar  d^vicr  exists  cr  the  press  by  th*'  ef  lort/f  cre^^  i  15CC  r  ci 
**0nited'*),  basic  paramttets  cr  the  ^r^ss  of  the  firm  cf  th^ 
hydraulics:  the  pressure  cf  werkirg  fluid  bOO  .cjf/cm^^  a  number  cf 
working  cylinders  -  1,  the  sires/dimensi ons  of  table  5000x2000  mm, 

th^  open  h'^.ight/aititud  ?  cf  25CC  irrr,  th^-  greatest  course  1)CC  mm. 

In  196  5  in  France  by  f  i  r  n  P  S  V  was  :n  a  r.  u  f  a  ct  u  r  e  d  t  h-i  p  re  s  s  with 
-ffort/fcrce  20000  T  (Fig.  31a)  with  two  cressheads.  Two  working 
pressure  cylinders  (upper  by  effcrt/fcrce  133C0  T  and  lower  by 
f  crt/forc  a  6700  T)  Iccatec  alcre  its  dx:s/axla.  The  pressure  cf 
lituid  cempose  600  kgf/cir^,  s  iz  cs/d  i  aensiens  cf  tauie  30  00x  20  10  mm 


the  open  height/alt 

i  t  u  ci  e 

c  f  2  50  0 

an,  the  gr t 

^a  test  ccuise 

1 0  C  C  n  m  . 

s  a  m  3  firm  d ve  1  o  n  ed 

t  h  ^ 

cesigr  ever  cf  mere 

pew  ^rf ul/thi 

cker  press 

(Fii.  Jib)  i^2].  As 

t  he 

basis  c  f 

[reject  is 

assumed  the 

same 

principle  of  co ns tructicr/ design,  as  for  th n  press  by  effort/ force 
20000  T.  Cifferance  lies  in  the  fact  that  the  mobile  ani  fixe^  fra 
of  rreuntirg  ar^  inad«=  frcir  the  set  cf  rolled  p  lat  3s/s  labs  •  Vertical 
plates/slabs  are  connected  with  the  horizontal  ones  witn  tnc  aivl  c 
the  conical  rods,  inserted  into  tie  bushing  ari  oy  iceked  nrtst 
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For  the  manufacture  froip  titanium  alloys,  the  hiyh^tem  pe  rat  ur= 
(strength)  ard  hi  gh- mel  ti  rg  materials  and  made  of  high-strength  st=^ 
of  the  die-fcrged  forgings  cf  intricate  shape,  vhich  nave  the 
internal  cavities,  which  trutually  intersect  at  different  angles,  by 
firm  Cameron  pump  (USA)  were  constructed  two  grasses  with 
effcrt/force  20000  T  and  3G00C  T  (Fig*  32)  [5U,  47]. 


( 

I 

i 
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Fig.  31.  Presses  of  fin  flsv  (Prance):  a)  by  effort/fcrce  20000  T;  b)  [•  ; 

lairellar  ccnstruction/design  (prefect). 

Key:  (1) .  Course.  J 

Page  51. 

I 

These  presses  have  besides  vertical  ones  and  horizontal  working 
cylinders,  and  also  additicral  vertical  piercing  cylinder.  Thus,  i 

press  by  effcrt/force  2CCCC  T  is  equipped  by  two  horizontal  cylinders 
(besides  eight  working  cylinders)  ty  effort/forcs  5C00  T  each  and  by  1 

piercing  cylinder  by  effcrt/fcrce  4200  T  [54].  Under  floor  is  i 

assembled  the  cylinder  cf  kncckcut,  which  develops  effort/fcrce  65  T,  | 

( 

\  , 

The  effcrt/force  of  hoisting  cylinders  is  940  T.  The  frame  cf  press 

consists  cf  12  plates  in  nass  6C  ir  each.  The  ceneral/commcn/tctal 

mass  of  press  is  1525  m.  It  should  be  noted  that  both  of  presses  have 

the  large  working  course  (press  by  effort/fcrce  20000  T  -  2250  ram,  by 

effcrt/fcrce  30000  T  -  30C0  mm)  .  Presses  can  be  used  for  pressure 

forging  cf  thick-walled  drets/tubes/pipes.  For  example,  cn  the  press 

by  effort/forca  200C0  T  it  is  possible  to  obtain  ducts/t u bes/ pipes  in 

maximum  outside  diameter  900  om  arc  in  length  to  9  tn  [‘+7],  and  on  the 

press  by  effort/force  300C0  T  -  ducts/tubes/pipes  in  aaxiaum  outside 

diameter  1220  mm  and  in  length  tc  12  m  (thickness  of  wail  20-  150  am).  , 
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Th®  tendency  to  raise  the  precision/accuiacy  of  the  manufactured 
articles  and  to  sia ulta rec usl y  ap£3y  ever  srrcn^er  materials  leads  to 
an  increase  in  the  required  specific  efforts  for  the  working  surface 
of  die/stamp  and,  consequently,  alsc  to  the  decrease  cf  sizes  of 
forging,  whcm  can  be  manufactured  cn  this  equipment.  Appears  need  in 
the  creation  of  th=»  presses  cf  even  greater  e fforts/f cress  than  being 
in  the  industry. 

In  the  USA  are  published  the  s pecif icatiens  of  press  by 
effort/forcs  200000  T  (Fic.  32)  [3,  52].  Ihe  tachnolcgica  1 
possibilities  of  this  press  characterizes  curve  in  Fig.  34  [16J.  Ar  9 
assumed  that  the  sizes/dinensicrs  cf  the  table  of  this  press  will  be 
9700x6000  ram,  the  open  height/altitude  of  750C  mm,  and  the  greatest 
course  5000  mm,  overall  height  -5C  of  m.  Press  is  assigned 
single-cylinder  (cylinder  bore  ECC  mm).  In  the  project  are  laid  the 
following  velocity  parameters:  the  velocity  of  idle  and  tack  strokes 
150  m»/s,  the  average  speed  cf  wciking  stroke  50  ram/s. 
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Fig.  32.  Prass  by  the  effcrt/forc€  300000  T  cf  firm  Camarcr.  tump 
[5U]. 


Page  52. 

However,  it  the  cpinicr  cf  the  authors  of  this  tcok,  the 
realization  of  this  ccnstructicr/design  is  highly  imfrobable  and 
is  inexpedient.  The  creaticn  cf  the  cylinder  from  the  separate 
lamellar  sectors,  which  would  erstre  effort/fcrca  20000  T,  is 
problematic. 


On  the  single-cylinder  presses  (as  showed  experience  of 


/■ 
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operating  the  described  above  presses  by  effort/force  15000  and  30000 
T)  with  more  difficulty  tc  obtain  the  necessary  precision/accuracy  of 
the  die-fcrged  forgings.  The  cperation  of  press  by  affort/force 
20CC00  T  would  cause  ancrffcus  difficulties. 

In  connection  with  tbe  necessity  for  the  prasses  of  larce 
ef f crts/f orces,  but  low  cverall  cinensions,  it  is  necessary  to  find 
new  constructive  soluticns  on  the  basis  of  the  accumulated  experience 
and  the  possibilities  of  the  cortenpcrary  Heavy  Machine  Building 


Plants 
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Fiq.  33.  Press  by  the  effcrt/force  200000  T  cf  firm  Earogenics 
(design):  a)  the  construction/dcs icr  cf  fress;  b)  composite/ccmpour d 
wcrking  cylinder;  1  -  table;  2  -  wcrking  cylirdir;  3  -  piercing 
cylinder;  4  -  external  frame;  5  -  internal  frame;  6  -  side  cylinder; 
7  -  ccntrol  panel;  3  -  tightening  belts;  9  -  segments;  10  -  steel 
bushing;  11  -  lead  bushing. 

Page  53. 
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This  prcblem  bscame  by  €£{ecially  sharp/acute  in  connection  with  ever 
wider  application  of  steel,  titariuir  and  high-t amparature  (strength) 
alleys,  where  still  recently  as  the  structural  material  ccmpletely 
ruled  aluminum. 

Mew  prospects  in  the  ccnstxuction  of  presses  cpen/disclcsa  the 
use  of  a  mounting,  with  the  fasterec  winding  from  the  high-strangth 
tape  or  the  wire  (Fig.  35)  [^].  Ccld-rolled  tape  has  a  yield  point  at 
a  normal  temperature  of  150-3C0  kg/mm^,  whereas  highast-guali ty  large 
forgings  100-120  kg/mm^.  This  makes  it  possible  to  considerably  lower 
the  ratio  of  the  mass  of  machine  tc  the.  effort/force  in  comparison 
with  the  same  for  the  presses,  at  the  basis  of  constructicn/desi gn  of 
which  is  laid  column  or  frame  diacram. 

Furthermore,  in  this  ccnstiucticn/design  of  press  to  the 
elongation  works  only  high-strerct h  tape.  The  cast  cr  forged  struts 
and  cross  bars  are  straired  cf  cempression. 

The  investigations,  carried  cut  in  VNilMETMkSh 
All-Unicn  Scientific  Research,  tlacning  and  Design  institute  cf 
Metallurgical  .Machinery]  [23],  shewed  that  under  such  loading 


conditions  it  is  possible  tc  sharply  raise  allowaole  stresses. 


up  to 
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the  yield  point  (Fig.  3c).  Appears  the  possibility  cf  applying  the 
forgings  and  even  cast  mace  cf  ccascn  structural  stsels,  well 
mastered  by  industry,  for  manufacturing  of  struts  and  cross  tars. 


i 


|[  I  i 


Fig.  34.  Fig.  35, 


Fig.  34,  Graph,  which  characterizes  tech nciog ica  1  possibilities  of 
presses  by  effort/fcrcs  2C0C0G  arc  44500  T  (regaiied  spacific 
ef f crts/f orces  depending  cr  area  cf  article)  [1^]. 


Key:  (!)•  Area  of  article.  (2).  Pcughing.  (3)-  Glean/finishir g.  (4) 
Ste«l.  (5).  Cold  pr^ssirg.  (6).  prscise,  (7).  Alleys  cn  basis.  (3). 
H ig  h-t e  mperatur  a  (srreretb)  alleys. 


Fig.  35.  Diagram  of  installation  cf  press  by  effcrt/fcrce  ICCCO  T 
with  stand,  fastened  hich-strsnet  1  tape:  1  ~  pr^ss;  2  -  multiplier, 
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which  vi«:V€lops  pressure  1  200  kgf/coi^. 


Pags  5u, 

Therefore  in  the  co ns t r uct icn/d € s  i  c r  cf  cress  wirh  the  fastenei 
rnourting  the  mass  ratic  tc  the  effcrt/force  will  less  than  in  th 
press  of  tube  const ructi c r/de sign  (for  exarnple,  icr  the  pr^ss  by 
effcrt/force  30000  T  3  tines),  lire  use  of  this  design  concept  will 
make  it  possible  to  create  even  the  mere  po we rtu I/t h acker  s^ecializ 
s  mall  lightened  presses  . 


2.  Velocity  parameters,  drive  arc  administratioi^. 

creation  cf  the  hydraulic  stamping  machines,  which  develop 

/ 

large  ef f erts/f orces,  required  the  scluticn  cf  many  questions, 
connected  with  calculaticr  and  ccrstructica  of  drive  and  controls. 
These  questions  arose  ir  ccnnecticn  with  a  share  increase  cf  “^h^ 
plant  capacities  an  cl  si  2  e  5/d  i  iie  rs  i  c  rs  of  the  elements  of  hydraulic 
systems  and,  as  a  result,  by  the  cc  rr  plica  tion  of  s-^rvicing  ®guipmer. 


The  averaged  values  cf  the  velocity  parameters  and  driving  pew 
cf  contemporary  stamping  iraebines  arc  given  ir^able  7. 


The  relatively  high  eperating  spseds  of  th ^  moticn  of  crc3s-i)‘'- 
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and  the  respectively  greater  ccrsriftion  cf  liquid  per  unit  time 
cause  use/applicaticn  it  the  systeir  cf  tha  drive  cf  the  press  of  the 
storage  batteries/accumulatcrs  cf  f  igh- pres  su  re  liquid.  The  velocity 
cf  the  oiction  of  crcss-teani  in  this  caso  depends  cn  the  resisting 
force  to  d?fcrn\ation  and  its  chance  in  the  course  cf  cross-heae,  and 
alsc  cn  losses  of  head  in  the  eair  line. 
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Fig.  36.  Th^  r'-^sults  cf  fatigue  tests  for  coin  fressicn  of  larce-sizs 
samples/s fecini*ins  Bade  frcm  steel  jfL  during  difforsnl  cycles  cf 
loading  [23]:  I  -  pulsing  cc  ir  jr  es  s  i  cn ;  II  -  pulsing  ccnpressicn  wit 
the  elongation;  III  -  pulsing  elcrgation;  IV  -  alternating 
sv m aetrical  cycle. 

Key;  (1).  icg/mni2,  (2).  cycles. 


Table  7.  Parameters  and  the  drivirg  power  of  stamping  machines. 
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Key:  |1)-  Press  Ly  ^ffcrt/force  ir  T*  (2),  Velocity  in  mm/s,  (3) 
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Operating  pressure  of  p  uk  p-an  d- ta  1 1  er  y  station  in  Kgf/cm^.  (4).  Total 
supply  into  l/min  and  lifting  power  in  kw.  (5).  Jianeuvering  vclunie  cf 
storage  bat  *  ery/acc  umulat  cr  ir.  ir^.  (ft),  idl^;  and  recurrent  courses. 
(7).  working  strokes.  (8).  (twc  sections)  . 

Page  55. 

The  most  precise  calculatdcn  cf  the  velocities  cf  the  mction  cf 
cross-beam  during  the  puir p-an  c- ta tt er  y  drive  can  be  made  with  the  aid 
of  the  equations  of  unsteady  metier  cf  liquid,  for  the  first  time 
obtained  by  N.  Ye.  Zhukovskiy  ard  usually  called  the  equations  of 
hydraulic  impact.  The  use  cf  these  equations  for  the  solution  of  the 
problems  about  the  velocities  cf  the  moticn  cf  liquid  in  the 
conduit/ manifold  is  connected  with  the  cumbersome  ca Iculaticr s. 
Furthermore,  for  cbtaininc  the  specified  data  it  is  necessary  to  know 
the  experimental  coefficients  cf  the  local  resistance  which  depend  cr. 
the  ccnstructions/designs  cf  the  elements  of  the  hydraulic  systems, 
cr^^ated  in  connection  with  this  ccrcrete/specif ic/actual  press,  and 
alsc  the  character  of  flew  cf  liquid  on  the  ccnduits/iaani  folds. 
Therefore  usually  during  the  calculation  cr  the  majerity  cf  th“ 
hydraulic  systems  in  whict  cccurs  the  unsteady  flew  cf  liquid,  are 
utili2ed  the  equations,  which  dc  ret  consider  the  elasticity  of 
liquid  and  con i uit/ia ni f c Id  (equation  of  E.  Bernoulli  for  unsteady 
mot  ion) . 
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But  ev.in  short-cut  calculation  of  the  operdting  speeds  cf  the 
mcticn  cf  the  cross-tea:^  cf  ctt^ss  taking  into  account  to  the  inc^rtia 
of  its  icving  elsm'^nts  acc  tc  liquid  in  the  ccnduits/manifclds  is 
frequently  hiniared/hampered  as  a  result  cf  rhe  complexity  ci 
calculatinj  the  resistance,  exerted  by  forging  during  its 
defer  raaticn . 

The  investigations  cf  the  dyrairics  cf  po %ia rf ul/thick  hydraulic 
presses  by  effort/fcrce  3COOO  T  ard  above  showed  that  the  calculaticr. 
of  the  velocities  of  the  iroticn  cf  cross-beam  can  be  made  acccraing 
to  the  equations  of  steady  metier  with  the  apfroximatc  account  of  the 
effect  cf  the  elasticity  cf  werVire  fluid  and  constructicn/dcsign  of 
press.  The  presence  cf  stcrage  fattery/accumulator  in  the  hydraulic 
system  increases  the  pcssibility  cf  the  appearance  cf  such  harmful 
hydrodyramic  phenomena  as  the  hydraulic  impact  in  the 
conduits/manif olds  and  the  cavitation  cf  flow  in  the  ccntrols  of 
press,  Jiost  effective  means  against  the  hydraulic  impact  is  the 
decrease  of  the  distance  h^tweer  the  storage  tattery/accuirulator  and 
the  press. 

»Jith  the  largo  extent  cf  delivery  conduit,  whica  connects  the 
bottles  cf  storage  batter  y/accu  nulator  with  the  pr?:ss. 


sh  ar  pi  y 
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grow/rise  the  losses  of  head  to  cverccming  cf  fluid  frictior.  aTainst 
the  walls  cf  cond uit/mari fcld . 

Fig.  37  [32]  gives  ere  of  the  cscillograros,  which  shews  a  change 
in  different  parametars  cf  press  ty  effort/forca  75000  T  in  tha 
process  of  working  stroke.  In  this  press  the  tottles  cf  storage 
battery/accumulator  are  Iccated  at  a  distance  of 
approximately/exemplarily  10  i  frea  the  press. 

Otilizing  these  csci  llcgrairs  (Fig.  37),  it  is  passible  tc 
calculate  the  total  coefficient  cf  resistance  of  delivery  cerduit 
with  internal  diameter  =  200  ira  which  ccirposes  90-  100. 

The  same  coefficiert  fer  the  fercing  line  of  stamping  machines 
by  effort/force  to  3000C  T,  wher  stcrage  batteries/accumulatc rs  are 
located  at  the  consideratle  distarce  (UO-60  m)  frcai  the  press, 
composes  140-280. 

From  Fig.  37  it  is  evident  that  the  curves  p-f  (t)  have  the 
separate  peaks,  which  cciccide  »ith  the  moments/torgues  of  switching 
the  steps/stages  of  effcrt/fcrce  and  the  being  ccnseguence 
intermittent  pressure  prepagatien  during  valve  opening.  This  is 
confirmed  by  the  comparisen  cf  the  curves  of  the  dependence  cf 
pressure  and  valve  travel  on  the  tine. 
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Furthermore,  even  the  insignificant  manipulaticn  with  fressure 
valve  causes  noticeable  fluctuaticn  cf  pressure  in  the  cylir.cer, 
since  the  losses  of  head  in  the  valve  are  inversely  proporticnal  tc 
the  square  of  the  area  cf  its  flc*  area. 


The  elasticity  of  the  elements/cells  of  press  during  the 
determination  of  the  velocity  parameters  can  he  determined  ty  the 
following  approximate  ccmputaticr. 

The  decrease  AQ  cf  volume  Cq  cf  working  fluid  with  an  increase 
in  the  pressure  on  value  Ap  comprises 

where  Qo  -  volume  of  liquid  in  the  cylinders  and  the 
conduit E/manifolds  between  the  main  distributer  and  the  press, 
moreover  Qq  changes  during  the  working  stroke  and  can  be  accepted  by 
constant  only  in  the  case  of  his  lew  value; 

-  modulus  of  elasticity  of  the  water  emulsion,  generally  accepted 
during  the  pump-and-batteiy  dri%e;  taking  intc  account  to  the  radial 
defermatien  cf  cyl’.nders  and  cc  td  uits/man  if  olds 


=  2,2- 10*  kcf/cm2 . 
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The  deformation  of  the  elements  of  the  ccnstruction/desi gn  of 
press  in  the  direction  cf  the  mctscn  of  cross-beam  is  composed  of  the 
elastic  pliability/ccmpliance  cf  cclumns  or  struts  of  frame, 
plungers,  cylinders,  crcss-teams,  upper  and  Icwer  stamp  sets. 
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Fig.  37.  The  expeciinent  al  carves,  obtained  during  the  investigation 
of  the  hydraulic  system  cf  stampicc  machine  by  effort/force  75000  T: 

1  -  course  of  the  rack  cf  the  drive  of  the  distributor  of  the 
hoisting  and  balancing  cylinders;  2  -  course  cf  the  rack  cf  tba  drive 
cf  the  distributor  cf  wcrking  cylinders;  3  -  pressure  in  the 
balancing  cylinders;  4  -  course  cf  cross-baara;  5  -  pressure  ir  the 
working  cylinders;  6  -  pressure  in  the  hoisting  cylinder.  Valva 
travels:  hi  -  drain  of  hcistirg  cylinders;  h2  -  drain  of  the 
balancing  cylinders;  h3,  h*  -  ircluding  step/stage  of  the  I 
e ff crt/f crce ;  hg  -  including  step/stage  ll  ef fort/fcrce ;  h^  - 
including  step/staga  III  ef f cit/f crce. 


s . 


Key ;  (1) .  kgf/cm^.  (2) 
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The  d'^f crmaticn  cf  ccluitrs  let  us  find  from  the 
relations  hi  p/ratio 


where  f-.  -  area  of  the  plunger  cf  wcrking  cylinder  (for  the 
Bulticy Under  press  the  tctal  area  cf  plungers)  ; 


respectivelj  length  arc  the  cross-secticcal  area  of 


columns. 


Deformation  of  cylinder  let  us  find  from  tne  expression 


i''  =  ,  . 

/  r  ' 


where  -  respectively  the  length  of  cylinder,  the 

cross-sectional  area  cf  its  walls  (tctal  area  of  the  walls  cf  all 
cylinders  for  the  multicylinder  press)  and  the  cross-sectional  area 
of  the  internal  cavity  cf  cylinder  (total  area  of  cylinders  fcr  the 
multicylinder  press) . 


The  deformation  cf  plungers  let  us  determine  frcm  the 


relationship/ratio 


-  ;  , 


where  -  length  of  plunger. 
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In  all  resulting  exfressiccs  E  -  the  modulus  of  elasticity  of 
Stef  1 , 


The  deformation  of  cross-bcairs  appr oxi  matsly  can  be  found  at  the 
calculation  them  as  th®  beams/gul lies,  supported  cn  the  edges  and 
loaded  either  with  concentrated  fcrces  in  the  sites  cf  installation 
of  cylinders  (upper  cross-bean),  ct  by  the  sane  fcrces,  and  also  by 
the  evenly  distributed  lead  fxen  the  stamp  set  (the  crossh->ac),  or  by 
the  same  load  and  by  reactiers  in  the  bearing  edges  cf  columns 
(base/rcct  cf  press) . 


The  equation  of  continuity  taking  into  account  to  the 
compressibility  cf  liquid  and  tc  the  deformation  cf  the 
elements/ce 11s  of  press  and  pipeline  can  be  recorded  in  the  form 


dp 

n 


|(M 


where  6  -  total  deiorraaticn  cf  the  elements  of  the 

construct ion/design  cf  press  in  the  direction  of  the  motion  cf  the 

cross  head ; 


tv,  and  /m  -  respactively  the  tats  cf  flow  of  liquid  in  the 
ccnduit/manifold  and  the  area  cf  its  cross  section; 


’1  -  volumetric  efficierej  of  the  hydraulic  system  (for  the  hattery 
drive  wf  take  as  equal  tc  1) ; 

V  -  velocity  of  the  metien  cf  cress-teaa. 
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Since:,  =  — the  velocitj  cf  the  motion  of  the  cross-beam  of 

press  without  the  account  to  the  elasticity  of  liquid  and  elements  cf 
construction/design,  and  —  given  idling  cf  press,  i.e., 

considering  also  the  volume  cf  liquid  in  the  conduit/manifcld ) ,  from 

equation  (6)  can  be  found 

i  Sh  ~  s 
^  —  \  - 


\  if. 

)  di  ■ 


After  expcessiijg 


E.x 

dp  dp  dS 
lii  '  'dS  '  lit 

_  1 _ 

/  vS„  -  5  .  .  do 

^~E—  ■  '^)  dS 


if 

dS" 


( 1 1 

we  will  obtain 

<«) 


The  equation  of  forward  iioticn  of  cross-taam  without  the  account 
to  the  inertness  of  moving  elements,  and  also  action  of  balancing  ard 
return  cylinders  can  be  recorded  it  the  fcrm 


pF,  (I  -G-/>o(S)=0. 


(9 1 


where 


K  -  coefficient  of  the  friction  cf  flunger  against  the 
sealings/packings/ccmpacticns  (with  the  werk  cn  water  emulsicn  accept 
K=C.7-0.8  »)  ; 
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FOOTNOTE  *.  V.  p.  Linz.  Experimental  study  of 
sealings/packinys/ccm pa c t icns  cf  the  hydraulic  cylinders  cf 
powerful/thick  presses.  TsBNTI  [  UBhth.-  Central  office  of  Scientific 
and  Technical  Informaticn  ]  cf  TsMITWASh,  [Central  Scientific 
Research  Institute  of  Heavy  dechireiy]  1958.  ENDFGOTNOTE. 

D..  —  diameter  cf  the  pioneer  cf  cylinder; 

G  -  mass  cf  moving  elements; 

Pj  (S.i  —  resistance  to  defermatien  cf  flank. 
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Express  Vi  depending  on  ef fcrt s/forces  and  paraireters  cf 
conduir/ntanifoid,  for  which  w€  uiJl  use  the  ecuaticn  cf  Bernoulli, 
written  for  delivery  cccdcit  %ith  the  velocity  transformation  of 
liquid  in  ir  to  tha  velocity  cf  working  transfer  plunger; 

-^i.  u.), 


where 


total  coefficient  cf  the  local  resistance  cf  the  1  section 


cf  conduit/ manifold ; 


r espect i vel y  length  and  the  diameter  cf  the  i  section  of 


conduit/ manifold. 


Hence,  designating 


PJn  !  1 


^  D:,f ( 1  _  )  I  V 


Let  us  find 


:‘i  — 


'a 


Then  the  resultant  expressicr  cf  the  velocity  cf  the  cresshead 
taking  into  account  to  the  ccirpressibility  of  Liquid  ar.i  tc 
pliabilit y/corapliance  of  the  cers  1r rction/design  cf  press  takes  th^: 


form 


■ 


1 

The  experiments,  carried  out  ir  VtftlMETfl  SSh,  show  that  as  a 
result  cf  the  elasticiti  cf  the  system  of  press  the  velocity  ci  the 
motion  cf  crcss-beam  in  ti‘~  depcrcsrce  on  the  character  of  growth  cf 
pressure  in  the  cylinders  can  ircrsase  or  be  decreased  by  lOCo/o  ani 
more  [ 32  ] . 
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F ic .  33,  Schematic  hydraulic  diagram  of  press  JZTM  with  effcrt/forc 
30000  T:  1,  2  -  al^ ctrc ir a cnet  jc  distrinutcrs  cf  centred  cf 
multipliers;  3  -  distrifcutcr  cf  ccrtrol  of  hoisting  cylinders;  - 
hydraulic  metor;  5  -  camshaft;  6  -  twc-7alvs  distrihutor  cf  centre! 
of  hydraulic  motor;  7  -  termical  switch;  3  -  distributer  cf  control 
of  wcr.King  cyli.ndars;  0  -  basic  lever;  10  -  distributer  of  ccntrol  c 
balancing  cylinders;  11  -  distributer  cf  control  cr  central  knockcu 


12  -  distributor  of  ccntrcl  cf  cylinders  of  mev^ment  cf  taole  ;  13  - 
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distributer  of  control  cf  side  kncckout.  Designations;  —  main 

line  with  the  pressure  45C  kcf/cir^;  - - -  main  line  with  the 

pressure  J20  kjf/cm2;  -  drain  line;  drain  line; 

air  duct. 


Page  61, 

For  warning/pr e venti E g  the  possible  breakage  cf  flow,  which 
enters  the  working  cylinders  in  the  beginning  of  the  motion  cf 
cross-beam,  are  establi shed/i rsta lied  the  balancing  cylinders. 
Unloading  these  cylinders  at  the  end  cf  the  idling  cf  cross-beam 
gives  first  stage  of  force,  developed  with  press,  without  the 
connection  of  working  cylinders  to  the  storage  natter y/accu mu  later. 

The  pu mp-and-batter y  station  cf  press  by  effort/forcs  75100  T  is 
made  twc-section:  pressure  in  first  section  2Ca,  in  second  320 
kgf/cm2.  The  sacond  step/stage  cf  affort/force  in  this  press  is 
created  by  the  connacticn  of  all  werking  cylinders  to  the  storage 
batter y/accu muldtcr  by  pressure  2CC  kgf/cra^,  Ey  the  subsequent 
connecticn  to  the  storage  bat  te  r  y/accuniu  lat  or  ny  prassure  3  20  K.gf/cm^ 
first  by  one,  and  then  another  group  of  working  cylindars  are  created 
the  two  additional  steps/staces  cf  ef f ert/f cree.  The  use/application 
cf  twe  pressures  in  the  p  tir  p-an  d- ta  ttery  station  provides  the  uniform 
loading  cf  press  at  th«»  secerd  step/stage  of  the  developed 
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effort/force.  At  this  stef/stage  cf  presses  usually  wor'<s  the 
greatest  time,  also,  with  the  iraxinuni  velocities  of  motion. 


Furthermore,  because  cf  the  application  cf  two  pressures  the 
large  part  of  tha  time  cf  presses  it  works  with  the  reduced  (in 
cemparisen  with  when  is  applied  one  pressure)  pressure  differential 
between  the  storage  batter j/accumulatcr  and  th'3  working  cylinders, 
which  raisas  durability  cf  the  parts  cf  the  devicss  cf  ccntrcl 
(valves,  saddles,  etc.). 


Together  with  the  use  cf  a  twe-sectien  pump-and-tattery  station 
for  the  drive  of  powerful/thick  stamping  machines  is  applied  the 
storage  battsry/accumulatcr  ir  centinatien  with  hydraulic  multiplier. 
This  drive  is  used  in  the  press  bj  the  effort/force  3GOOO  T  n2T.^ 
whesa  schematic  hydraulic  diagram  is  shown  in  Fig.  38.  The  pressure 
320  kgf/cm^,  created  in  the  stcrace  battery/accumulatcr,  is  raised  by 
multiplier  to  450  kgf/cm^.  With  respect  to  these  pressures  cf  presses 
it  develops  ef forts/fcrces  20C0C  ard  30000  T. 

Fcr  the  decrease  cf  losses  cf  head  tc  fluid  fricticn  against  the 
walls  of  conduit/manifo Ic  and  e xce ption/a li mi  ration  cf  the 
possibility  of  appearance  in  the  cerduit/ma ni fold  of  the  hydraulic 
impacts  cf  large  fcrce  tee  bcttles  cf  the  pump-and-tattery  station  in 
the  majority  of  pewerf ul/thick  press  installations/settings  up  are 
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carried  cut  of  the  locaticn  pumjirg,  placed  at  the  ccnsiderahle 
distance  frcm  the  press,  and  they  are  establish-jd/iDstalled  directly 
in  press  after  the  centre]  pare]  (Fig.  39). 

In  the  presses  with  the  increased  operating  pressure  (mere  than 
320  kgf/ctn^)  the  use/ap  pi  icat  icr  cf  a  multiplier  is  caused  by  the 
absence  cf  battery  statiers  tc  the  pressure  cf  more  than  32C  kgf/cm^. 

Page  62. 

The  constructions/designs  of  multipliers  in  the  pressure*  1000 
kgf/cin2,  used  for  the  drive  cf  small  presses  ty  effort/force  150)0 
and  30000  T,  make  it  pcssible  tc  create  two  steps/stages  of 
affcrt/force  at  pressure  tj  6C0  and  1000  kgf/cm^.  such  multipliers 
(Fig.  40)  are  excessively  bulky.  Their  weight  reaches  65o/o  cf  weight 
of  press.  Are  designed  the  lightered  hydraulic  multipliers  cn  ths 
basis  of  the  constr  ucticn  s/de  si  cn  s  fastened  ty  winding  of  the 
high-strength  tape.  The  e jemplaty/approximate  overall  dimensiens  cf 
press  with  effort/f crc»  3CC00  T  with  this  multiplier  arc  visi tit  frcm 
Fig.  28t. 

Experience  of  operating  hydraulic  presses  showed  the  need  for 
control  over  a  wide  ranee  cf  the  ef fert/f cree ,  develcped  with  press. 
This  is  caused,  first  cf  all#  by  the  fact  that  the  additicnal  loading 


ii 
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of  die/staap  after  shapirc  cf  the  die-forged  forging  leads  tc  the 
increased  3lastic  bearing  strains  cf  th«  working  surfac<=»s  cf 
die/stamp  and  die  base-plates,  ?s  a  result  sharply  increases  an  error 
in  the  size/diinensicn  of  part  ir  the  height/altitude. 

To  the  greatest  degree  this  negative  phenomenon  is  manifested 
daring  stamping  of  the  thin  finred  articles  made  of  the  light  alleys 
with  the  large  sizes/dimersiers  ir  the  plan/layout.  Overloading  on 
the  die/stamp  leads  tc  a  reducticr/descent  in  its  durability.  The 
working  surfacfr  cf  die/starrp  ur.cergces  plastic  d  a  f  or  matic  r,  which 
also  decreases  the  precisicn/accuracy  of  stamping.  Ihe  stepped 
control  cf  effort/fcrce  ir  mary  irstances  does  not  satisfy 
technclcgical  requirements.  F  erther  mere,  it  has  ether  short  cc  irings. 
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Fil.  39.  The  arrangement  cf  tattery  bottles  is  direct  about  the  press 
(press  16200  T  cf  the  fira  c£  place)  [29], 


Page  63. 


Thus,  usually  for  cbtainirg  the  steps/stages  cf  the  eff ort/fcrcs, 
developed  with  press,  it  is  necessary  to  connect  one  or  the  ether 
number  of  cylinders.  In  this  case  freguently  are  created  the  adverse 
conditiens  cf  loading  cf  its  cersirretion/design,  which  causes  the 
nonuniferm  wear  of  the  parts  cf  cylinders.  In  the  case  of  feeding 
from  the  storage  batteries/accu aulatcrs  with  the  different  pressures 
bPCCMGS  ccmplicated  ccntrcl  systea  hy  press.  Is  virrually  inexpedient 
the  creation  of  the  statiens,  which  have  more  than  two  -  three 


ii 


DOC 


81069102 


pfci  -rr 


sections  with  different  frsssure.  The  use  of  nultipliers  also  loss 
not  provide  obtaining  macj  steps/stages,  it  complicates  the  system  of 
drive  and  control  of  press  and  is  decreased  its  rapidity. 

Most  modern  is  the  infinitely  variable  control  of  the 
effcrt/fcrcc  of  press  due  to  the  decrease  of  pressure  in  the  storage 
battery/accumulator  the  expansicr  of  air  (by  bleeding  from  the 
specially  provided  for  in  the  bottles  storage  battery/accumulator  of 
regulating  volume). 

In  this  case  for  the  feeding  cf  the  cylindsrs  cf  recurrent 
course  and  cylinders  cf  auxiliary  mechanisms  recessary  is  the 
separate  small  accumulator  cf  constant  pressure.  Storage 
battery/accumulator  with  the  adjustable  pressure  malces  it  possible  to 
obtain  in  practice  any  forces  cf  press  and.  as  a  rule,  raises 
efficiency  cf  press  insta llaticn/setting  up,  and  an  included  in  this 
case  into  the  pump-and-batter y  station  regulating  volume  of  liquid 
can  be  utilized  for  an  increase  in  the  working  stroke  of  stamping 


machine 
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Fig.  43.  Hydraulic  multiplier  (1),  which  dsvelops  pressure  1000 
kgf/cn*  and  utilized  in  the  drive  cf  press  2  with  effort/force  30000 

T. 

Page  64. 

However,  the  presence  of  the  reculating  volume  of  liquid  leads  to  th 
cons: durable  increase  of  the  vcluae  of  storage  battery/accumulator, 
which  increases  with  the  expatsicn  cf  the  ranee  cf  the  ccntrcl  (with 
the  range  160-320  hgf/cir2  the  vcluse  of  the  cemmon  adjustable  srorag 
battery/accufliulator  increases  almost  2  times  in  comparison  with 
nenad  justable) . 
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In  VNIIMETilASh  ^  is  oevslcfec  th*?  diagrair  of  the 
pump-ar.d- batter y  station,  which  nakes  it  possible  tc  ensure  the 
sufficifrtly  broad  band  cf  pressurss  with  the  tniniaiu(r  regulating 
volume  of  liquid  [39], 

FOOTNOTE  *.  B.  V.  Rozancv,  L.  D.  Gcl'man  st  al.  Pump-and- tatt er y 
station.  Author's  certificate  Nc  16C486.  Bulletin  of  inventions, 

1966,  No  7.  FNDFOOTNOTE. 

The  common  adjustable  storage  battery/accumulator  at  maximum  pressure 

contains  the  volume  cf  air  Q^,  ensuring  tha  psrmissitls  pressure 
drop  in  the  storage  tattery/acccBulatcr  (10-15o/o  of  initial 
prassure)  with  the  expenditure/ccnsumption  frcm  it  during  the  working 
stroke  of  the  raaneuvericc  volume  cf  liquid  Q'„  But  if  we  before  the 
translaticn/conversion  cf  station  into  the  lower  pressure  disconnect 
the  part  cf  air  volume  -iQ»-  the  recessary  pressure  can  be  cbteined  by 
the  drain  of  the  smaller  regulatirc  volume  of  liquid  Q.  in 
comparison  with  the  ccnticl  withcct  the  cutof f/discc nnection  of  air, 
after  which  it  is  necessary  tc  restore  in  the  snorage 
battery/accumulator  air  vcluie  C*, 'Q.-..-,  ^  SQ,i.  In  this  case  the 
incidence/drcp  pressure  fcr  the  wcrking  stroke  will  net  exceed 
10- 15o/c. 

He  accept,  that  the  pressure  is  regulated  iscthermally ,  and  the 
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expansicn  of  air  in  the  process  of  working  stroke  occurs 

pci ytropically  with  the  pclytrcpic  exponent  n=1.3-1,y,  a  pressure 

drcp  in  this  case  comprises  net  acre  than  lOo/o  initial  pressure 

Then  for  the  storage  battery/accumulator,  adjusted  witheut  the 

cutof f/disconnection  of  air  vclcae,  we  have 

PmaxQ.  =  P(Q. (17) 

P.paxQ;  =  0,9p^„(Q. (18) 

By  analogy  for  the  storage  tattery/accumulator ,  adjusted  with 
the  preliminary  cutef f/di see rrectic t  of  the  part  of  air  volume  ^Q„ 
we  obtain 

Pmax  (Qi  ^(?«)  —  P  {Qt  —  ^Qt  ~r^pei  )  >  (  ( 9) 

p.,:„  (Q,  -AQ.  ^  Qp,y  =  0.9p„,n  {Q.-^Q.  -  Qp.^  -  Q.Y-  (20) 

It  is  obvious  that  with  the  given  volume  of  liquid  [volume  of 
air  Q,  we  determine  from  the  expression  (18)  ]  the  cenditien,  recorded 
by  equation  (19),  it  is  ctserved  cr3y  when  iaq.  = 

After  the  transfer matiens  of  expressions  (17)- (20)  ws  obtain 

Qptf  —  Qpt^  ~~ — .  (21) 

PVC\A\ 

froir  which  it  is  clear  that  the  savings  of  regulating  volume  are 
greater,  the  wider  the  range  cf  ccttrol,  and  when  ~  2  it  reaches 

50o/o . 

Page  65. 

In  practice  a  control  on  the  described  diagram  car.  be  carried 
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out,  after  distributing  air  vclume  Q,  in  the  larger  possitle  number 
cf  bottles  of  small  amcunt  of  capacitance.  In  this  case  the 
disccrnected  volume  of  air  will  be  sultiple  the  capacity/capacitance 
of  the  utilized  compressed  air  tanks,  which  provides  the  apprcximate 
observance  record  ccnditicr.s  by  ejiressicns  (20)  and  (21). 

Satisfactory  result  is  achieved  by  air  distribution  in  foir  - 
six  bottles  (pressure  dicp  for  the  working  stroke  in  the  ranee 
Pr.,.— P-M  it  comprises  ^  li"-i  Takirg  intc  account  that  in  the  common 
storage  batteries/accumulators  the  air  volume  is  dispersed  cn  several 
bottles  (maximum  capacity/capacitance  of  the  produced  by  industry 
bottles  dees  not  exceed  10  m^),  tbe  creation  cf  the  pump-and-tatter y 
station  on  the  described  diagram  dees  not  cause  special  difficulties. 

Fig.  41  shows  the  diagram  cf  the  pump-and-battery  staticn  with 
th“  infinitely  variable  ccntrcl  cf  the  pressure  of  powerful/thick 
multicylinder  stamping  machine.  let  us  cempare  the  technolcgi cal 
possibilities  of  press  by  effcrt/fcrce  75000  1  during  the 
use/application  of  this  staticn  and  staticn  of  two  sections  with 

AC>0 

pressures  by  MS  and  320  kgf/cm*.  Twe  pressures  of  the 
pump-and- battery  station  provide  three  steps/stages  cf  the 
af f crt/force:  maximum  and  ef fcrts/fcrcas,  which  compose  60  and  80o/o 
of  maximum.  In  the  case  cf  using  the  diagram,  shown  in  Fig.  4  1,  it  is 
possible  without  an  increase  in  tb.  isting  number  of  bottles  to 
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steplsssly  regulate  the  effcrt/fcrc®  of  press  from  40  to  lOCc/o  of 
Daximuin . 

Further  nor  a,  appears  the  possibility  of  an  increase  in  the 
working  stroke  due  to  the  use  of  the  remaining  part  of  the  adjusted 
volume.  In  other  words,  a  part  of  the  bottles,  in  which  is  placed 
regulating  volume,  can  be  utili26d  as  the  maneuvering  ones. 
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Fig.  41.  Diagram  of  pump-and-tattcry  station  with  the  infinitely 
variable;  control  of  the  pressure:  1  -  the  section  of  constant  and  2  - 
the  secticn  cf  adjustable  pressure  [39], 

Key:  (1).  From  compresscr.  (2).  Frcir  pump.  (3).  To  press. 

Page  66. 

An  increase  in  the  workirg  stroke  must  be  matched  with  a  charge  in 
the  air  volume.  Otherwise  the  very  fcssicla  large  pressure  dreg  at 
the  end  of  the  working  stroke.  An  increase  in  the  latter  is  limited 
to  the  remainder/residue  cf  liquid  aft^^r  the  drain  of  the  part  of  the 
regulating  volume. 

If  we  designate  remaining  aftsr  disconnect  ic  n  i  cf  ccrnpr?ssed 
air  tanks  and  drain  the  air  volume  through  Q,.  .  th^n  we  will 


obtain  the  following  re  la tiensh i p/rat ic  cf  pressures  in  the  beginning 
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and  end  of  the  viorkinc  stroke: 


i2'2) 


0. 

v~  '  z~''~  oT  ■ 

Hence  caaxiaially  possible  njanetvering  vcluae  for  data 


we  find 


f rca  the  expression 


I  . 


(23) 


So  for  -0,85  and  n  0.086(2.  for 


Th^  calculations  cf  the  value  cf  maximum  working  course  undsr 
the  assumption  of  a  pressure  crcp  fcr  the  ccurse  net  more  than  1 5o/o 
initial  shew  that  at  a  pressure  2CC  kgf/cm^  and  the  presence  cf  the 
pump-and-battery  staticr  with  the  adjustable  pressure  rhe  werning 
stroke  can  be  increased  tc  400  mir,  i.e.  ,  almost  2  times  in  cctnparisor. 
with  the  fact  rhat  gives  use/application  cf  a  conmon  pump-and -hattery 
station. 


.^t  a  maximum  pressure  32C  kgf/cm^  working  stroke  can  be 
increased  to  530  mm  due  tc  the  ccrnection  to  the  working  cylinders  cf 
the  section  cf  pump ing- ta tt er y  station  with  the  constant  pressure, 
which  feeds  auxiliary  mechanisms.  f*axi;num  working  course  at  the 
prescribed/assigned  pressure  (part  cf  compressed  air  tanks  is  opened 
in  erder  to  attain  the  naximun  effectiveness  cf  ccntrcl  with  a 
minimum  quantity  of  bottles)  is  depicted  in  Fig.  42.  The  bottles, 
utilized  for  pressure  adjustment  and  fcr  co mpleting/aduing  the 
maneuvering  volume,  must  te  equipped  by  the  distributer  which  makes 
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it  possibls  if  necessarj  tc  feec  liquid  tc  the  press  cr  tc  throw  off 
it  into  tha  tani^.  The  tcttles,  utilized  only  for  the  control,  must 
have  a  branch/removal  intc  the  crair  line;  moreover  before  this  line 
is  installed  the  choke/thrctt  le ,  which  makes  it  possible  tc 
depressurize  with  the  ccrtrcl. 
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350  550  Hff  MM 

Fiq.  42.  The  value  of  possible  working  stroke  of  press  depending  on 
the  pressure  of  liquid  accepted  in  the  pu mp-and-battery  station  frcm 
the  regulator  staticn  with  the  adjustable  pressure:  and  ret¬ 

rospectively  tha  pressure  of  liquid  in  the  beginning  and  end  of  the 
working  stroke;  i  -  numher  of  disccrnected  ccirpressed  air  tanks. 

Key :  ( 1) •  kgf/cra^. 

Page  67. 

For  the  control  cf  presses  are  applied  the  serve  systems^  which 
ensure  the  dependent  cn  the  centre!  handles  discovery/opening  of 
forcing  and  drain  valves.  In  this  case  for  ease  of  ccntrol  entire 
equipmort  to  mere  r.xpediertly  place  it  5.s  lower  than  the  levfl  cf  th 
flocr  (under  tha  plate  fleering),  ard  to  the  control  panel  tc  carry 
only  the  levers,  connected  with  the  support  systems  of  contrcl. 
Control  cf  these  levers  dcas  net  r«guir«  the  application  of  large 


force 
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For  warrinq/preventing  the  possible  emeccencies  during  the 
disturbanc8/broak.down  by  operator  the  control  sequences  of  different 
mechanisms  of  press  provie'e  for  the  appropriate  interlocking  devices, 
while  foe  warning/preventinq  the  sharp  step  of  cross-beam  in  its  end 
positions  and  excessive  dropping  of  cross-beam  in  the  absence  of  th-r 
set  of  platss/slabs  in  the  under-stamping  bloc/c  -  valves  with  their 
automatic  operation  from  terminal  switches. 

The  usQ/application  of  storage  batteries  with  the  adgustcble 
pressure  makes  it  possible  to  werh  with  minirarra  pressure 
differentials  between  the  stcraco  tatter y/accumulatcr  and  the  working 
cylinders.  This  decreases  the  erosion  of  alements/cslls  in  ths 
control  devices  du?  to  etxasicn  arc  cavitatiers.  As  far  as  cavitation 
is  corcerned,  the  physical  nature  cf  this  phenomenon  and  called  by  it 
erosion  is  very  complicated  and  up  to  now  coraplately  opened.  The 
creation  cf  the  modes/ccr citiers  during  which  the  cavitation  in  this 
hydraulic  apparatus  can  be  farcucht  tc  the  minimum,  presents  great 
dif  f iculties . 

For  increasing  durability  cf  th«  parts  of  valves,  which  work 
under  severe  conditions,  by  TsHIITFASh  ware  carried  cut  the  analyses 
of  cavitation  durability  cf  materials  on  the  magnetostricti ve 
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instrument,  ani  also  on  the  sjecially  created  installation/s®tting  up 
for  the  percussive  effect  cf  flc<»  cr  the  samples/specimens  *. 

FOOTNOTE  Work,  on  the  study  of  curability  of  materials  cn 
magnetostricti ve  instrusert  and  the  selection  of  materials  fcr  the 
valves  cf  saddles  is  carried  cut  under  the  marajement  of  G.  N. 
Babushkina  and  M.  G,  Ti n n erbu ia tc \a .  ENDFOOTNCTE. 

The  works  conducted  made  possible  tc  select  tacst  stable  materials  fcr 
the  parts  of  valves  ard  tc  develop  the  mcde/ccnditic ns  of  their 
treatment,  the  most  adeguate/ap  preaching  materials  fcr  manufacturing 
the  parts  of  valves  are  tccl  steel  ShKh15.9Kh  and  high-chromium 
4Kh9S2. 3Kh13. 

3,  Gauging  and  monitoring-measuri rg  eguipment. 

Besides  the  common  eguipnert,  used  in  the  forging-a nd- pressing 
eguipment,  fcr  the  ccntrcl  of  the  technological  process  of  stamping, 
and  also  for  guaranteeing  cf  reliability  and  service  life  of  such 
single- design  machines  as  pewerf ul/thick  presses,  were  create! 
special  instruments. 


Some  technological  processes,  accomplished  on  the  stamping 
hydraulic  machines,  require  the  ccrtrcl  of  the  velocity  of  working 
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stroke  according  to  the  s pacific  frogram. 

Page  68. 

For  axanipl'^,  with  ths  urdeviatirg  fress  forging  by  ths  effcrt/force 
31500  T  of  firm  Levi  the  recessarj  cuality  cf  article  is  guaranteed 
by  certain  optimum  velocity  which  can  change  during  the  working 
stroke  in  the  dependence  cn  the  filling  with  the  metal  of  the  cavity 
of  die  [511. 

Velocity  changes  ccccr  cc  the  strcke  of  press  upon  reaching  by 
ths  crosshead  of  the  specific,  previously  selected  positions. 

Forward  motion  cf  cress-team  is  converted  into  rotary  action  cf 
the  shaft  of  ths  so-called  electrciechanical  code  converter  from 
which  ars  removed/taken  ths  signals  of  direct  current,  the  fixing 
position  cross-bsams.  The  structural  diagram  cf  ccntrol  system  is 
shewn  in  Fig.  43.  The  signals  cf  direct  current  during 
clcsing/shorting  cf  the  cerrespen di ng  contacts  of  cenverter  enter  th-r 
unit  of  the  start  of  ccnticl  relay.  The  switches  cf  unit  ar<=  adjusi"*! 
to  such  position  of  cross-beam  in  which  should  be  changed  ths 
velocity . 


With  the  agreement  cf  the  signals  of  the  position  of  crcss-beam 
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with  the  adjustaent  of  switches  ty  the  cut-in  relay  cf  control  which 
will  lock  potentiometer  circuit  c£  the  control  of  velocity,  lha 
latter  is  astablishad/i rstalleti  ir  suck  a  way  that  the  removed  from 
it  St rsss/voltage  would  coincide  with  the  stress/voltage  cf  the 
tac  ho  cene  rater,  which  measures  the  actual  velocity  cf  cross-team,  if 
this  velocity  achieved  necessary  value.  If  velocity  differs  from 
necessary,  then  appearirg  voltage  diffarence  cf  pctsntiometsi  and 
tachogene rater  actuates  the  electrciragnet  of  the  relay  valve  of  the 
hydraulic  motor  of  the  chcke/thrcttle,  which  gauges  fluid  flew  into 
the  working  pressure  cylirders. 
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Fig.  43.  Structural  diaqraa  of  the  automatic  control  system  cf  the 
velocity  cf  the  working  strcke  cf  press  by  the  effcrt/force  3  1500  T 
of  firm  Levi  [51], 

Key:  (1).  acvable  cross-beam.  ( i)  .  Tachogen  erator .  (3).  Lcgaiithmic 

converter.)  (4).  flor.itcr  cf  velocity  (chart  recorder).  (5).  Hydraulic 
or  mechanical  connscticn/commun  icaticn.  (6).  Electric  coupling.  (7). 
Position  indicator  of  valve.  (8).  Strcke  cf  prass.  (9).  Table.  (10). 
Code  converter.  (11).  Switch  cf  binary  diagrair.  (12).  Unit  cf 
inc lusicn/connection.  (13).  Relays.  (14).  pctenticmater  of  control  of 
velocity.  (15).  Differential  amplifier.  (16).  Relay  valve.  (17). 
Hydraulic  motor.  (18).  Throttle  valve.  (19).  Sensor  cf  working  valv®. 
(20).  Feedback.  (21).  Serscr  cf  thrcttle  valve. 
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Throttle  valve  is  moved  uctil  is  established/inst ailed  necessary 
velocity,  ivfter  this  the  corr  es  jc  r  d  ing  strasses/voltages  are  aligned 
and  throttle  valve  is  disconnected. 

System  can  be  adjusted  to  feur  diffarant  positions  of 
cross-beam,  in  each  cf  wlich  is  frevided  necessary  velocity  (Fig. 

44)  . 

Press  by  effort/force  3150C  1  is  equipped  by  relief  valve,  which 
depressurizes  in  the  working  cylinders  upon  reaching  of  the 
prescribed/assigned  force.  This  valve  is  provided  for  in  order  to 
avoid  a  breakage  in  the  die/staup  in  the  case  of  stamping  with  the 
increased  specific  forces.  The  cnlcading  indicated  can  be  ccnnectod 
with  the  control  of  velocity,  but  it  can  be  realized  and  independent 
of  this. 

Th*»  powerf  ul/t  hick  hydraulic  stamping  machines,  which  have 
complicated  large-siz®  assemblies  ard  parts,  work  under  the  severe 
conditions  of  loading.  Fcr  warning/prevanting  tha  possible  breaxag^s 
in  the  parts  it  is  necessary  in  the  process  cf  the  work  cf  press  to 
check  stresses/vcltages  ir  the  ircst  Icadad  parts  and  to  in  proper 
time  remove  the  reasons,  which  call  their  ovorstress. 
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For  the  control/check  indicated  is  developed  the  C'^uipment, 
which  equipped  powerful/t  tick  staafinq  machines  [17],  This  equipment 
provides  the  continuous  automatic  iteasurement  of  stresses/vol tages  in 
the  parts  of  press  with  tte  supjlj  cf  command  impulse  on  the 
cut cf f/disccrnection  cf  drive  with  the  emergence  cf  dangerous 
stresses/ voltages.  Equipment  alsc  supplies  light  signaling  with  the 
overloading  cf  press  and  records  the  number  of  scresses/voltages, 
which  exceed  those  permitted,  ir  each  of  the  contrclled/irspected 
points. 
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Fig.  44.  Indicator  diagras,  which  characterizes  a  change  in  the 
velocity  of  the  crossheac  of  jrcss  hy  the  sffcrt/force  31500  T  of 
fin  Lavi  in  course  [51]. 


Key:  (1).  s.  (2).  Duratici!.  (3).  *b/s. 


Page  70. 


On  the  stresses/voltages  ic  the  parts  of  press  it  is  possible  zo 
Chech  tha  actual  ce nter-c f-pressute  location  cn  the  dis/stamp,  which 
is  especially  important  dcring  stamping  of  the  unsytnmetric  finned 
panels  and  other  parts,  fcr  which  tc  calculate  center  of  pressure  is 
difficult.  Die  setting  cn  the  center  of  pressure  makes  it  p'cssible  to 
obtain  the  articles  of  a  coed  giality  and  provides  uniform  lead 
distribution  on  the  eleuerts/cells  cf  press. 
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The  action  of  eguipaent  is  based  on  the  iteasuraaien t  of  elastic 
def crmati cns  of  the  parts  of  press  by  special  synchrctransnittars. 

The  kinematic  diagrair  cf  irstrument  is  shown  in  fig.  45. 


Synchrotransmitter  1  (type  ED-404A)  with  the  aid  of  the  special 
reducer,  which  consists  cf  parts  2-5  and  which  converts  linear 
displacements  into  the  angular  cnes,  records  tha  deformations  of  the 
controlled/inspected  part  which  are  absorbed  by  measuring  tip  6. 


Receiving  synchro  7  (type  ES-4C4A)  is  installad  in  the  special 
measuring  channel  and  ccnrect  by  guide  with  the  synchrctransniitt er. 

In  the  same  channel  are  located  the  remaining  elements  of  the 
signaling  system:  executive  electrciagnetic  relay,  counter  cf 
overloadings  and  trip  relay. 

On  the  axis/axle  of  receivicc  synchro  is  attached  ar ro w/ pointe r 
8,  which  indicates  scale  5  cn  the  krcwn  scale  of  the  deformation  of 
the  ccntrclled/inspected  part.  Si xultaneo usly  arrcw/pcinter  6  tarns 
arrcw/pcintcr  10,  which  is  attached  cn  the  frcnt/lcading  panel  of  the 
unit  of  receiving  synchro  and  makes  it  possible  tc  iix/record  the 
breaking  stresses,  which  ccccr  during  the  specific  period 
(replacement,  days,  etc.). 
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Fig.  45.  Sy nchrotransnii tter  acd  receiving  synchro  [17]. 

Page  71. 

Indicator  has  a  sicnelicc  fystem  which  is  switched  cn  upon 
reaching  in  the  contrcllec/inspected  part  of  dangercus  defor irations 

The  feed  circuit  of  the  electrcmagnetic  relay  of  the  sicnalir.g 
systen  is  closed  with  the  contact  ci  contacts  11.  These  contacts  ar 
fastened  cn  tha  ring  and  are  installed  in  the  space  required  the 


scales  with  tha  aid  of  krob/stick  12,  derived  to  tne  frc nt/lc adir.g 
panel  of  unit.  During  the  clcsirg  cf  contacts  operates/waars  the 
executive  electrcmagnetic  relay,  which  controls  the  ignition  cf 
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indicator  lamp,  by  the  start  cf  the  counter  of  overloadings  and 
pcwerf ul/thick  trip  rslaj. 

Since  the  axis  veight  cf  receiving  synchro  is  lew,  displ aerraent 
angls  of  its  with  the  synchrctrarsiritter  does  not  exceed  0.5°,  which 
provides  the  necessary  accuracy  of  ireasurem en t. 

Fig.  46  shows  synchrctrarsiritter  with  locations,  in  th=  low?r 
cover/cap  of  sansor  1  is  screwed  in  strut  2,  into  which  is  leaned  the 
leg  of  an  indicator  of  3  dial-types.  The  housing  of  indicator  is 
attached  on  thrust  by  4,  ircving  during  the  da  for  matiens  of  the 
ccntrolled/inspected  part  cf  press.  Ccnseguently,  indicator  is  th“ 
indicator  of  the  mechanical  extensemeter,  with  the  aid  of  which  are 
accen  plished/realizt  d  the  centr  cl/check  and  the.  califcraticr.  cf 
eguipmert . 


Indicatcr  is  eguipped  with  the  telltale  fixing  counter,  attacned 
on  the  glass.  Arrew/pcirter  is  talarced  and  turned  due  to  ^he 
application  cf  small  force.  With  the  :ncreas.e  of  diformaticn  the 
fixing  ar row/pointe r  moves  together  with  the  basic  arrow/poir f er  o* 
indicatcr,  making  it  possible  tc  record  the  greatest  deformations 
( stress/ vcltage)  for  cne  cr  ancther  time  interval  ( repi  acc.-ncr  r,  days, 
etc,).  Testing  showed  that  the  required  fer  rhe  displacement  of 
telltale  counter  small  force  dees  ret  introduce  additional  errors 
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into  readings/indicatiors  of  indicator,  Tha  m^asur^^ment  of 
daformaticns  is  made  in  tf€  secticr^  equal  tc  400  ram.  In  this  case 
absolute  def crmarion  of  the  ccntrcl led/inspected  part  with  the 
stress/voltags  200  icgf/cra^  is  0,4  mir. 
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Fin’.  46.  Synchrotra  nsmitter  with  locations  [17]. 

Key :  ( 1 ) .  base. 

Paae  72. 

Equipment  makes  it  possitl<5  tc  reliably  measure  iefcrmaticr.s  cn  the 
order  of  0.01  am;  thus,  stresses/^c  Itages  are  measured  with  an 
accuracy  to  50  kgf/cm^.  Fcr  guararteeing  this  precision/aco  ur  ac  y  it 
is  necessary  to  eliminate  the  effect  of  thermal  deformatiens.  This  i 
achieved  by  the  pericdic  ccrrecticn  of  the  zero  position  of  the 
a rrows/poiaters  of  the  indicator  cf  measuring  channels  at  the  Icadad 
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The  installaticn/set ting  uj  cf  eguipinent  on  th®  presses  is  very 
effective,  it  facilitates  their  cperation,  by  ir  must  be  equipped  all 
stamping  hydraulic  machines  by  the  effort/fcrcG  of  mere  than  5000  T. 

For  the  checking  of  stresses/vcltages  in  the  columns  of 
powerful/thick  press  can  ts  usee  the  equipment,  developed  by 
Novosibirsk  plant  "Tyazhstarkegidrepress"  im.  A.  I.^fremcv  for  the 
press  by  effcrt/force  3CCC0  T  [2]. 

In  order  to  describe  efficiency  of  one  or  the  ether  parts  of 
presses  for  the  purpose  of  the  development  of  the  optimum  conditions 
for  their  operation  and  gliding  the  repairs,  it  is  necessary  to  know 
net  only  a  quantity  of  loadings,  which  exceed  those  permitted,  but 
also  a  quantity  of  loadincs  with  cifferant  ef ferts/f crees  for  the 
specific  time  intervals.  This  irfcriation  is  necessary  also  for 
accompli shi nq  the  calculations  to  the  fatigue  strength  of  parts.  Ev'^n 
such  parts  of  press  as  upper  cross-team,  base/root,  crosshead, 

^ asting/exper iencing  with  the  loading  relatively  lew  averaged 
voltages,  get  out  of  order  due  to  the  insufficient  fatigue  strength, 
which  is  explained  by  the  effect  of  different  stress  concentrators 
(holes,  apertures,  etc.). 
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For  obtaining  information  iroicattd  was  crsated  tha  autciatic 
instr ument-counrer  SNP,  ths  prircipie  of  work  of  which  consists  ir 
the  transformation  of  the  pressure  impulse  of  liguid  in  the  line  of 
working  pressure  cylinders  intc  the  electrical  signal,  fixed/record  ?d 
by  electromagnetic  counter.  The  tr a rsfor mat ic r  indicated  is 
acccmplished/reaiized  by  the  electric-contact  manometer,  which  has 
two  pairs  of  contacts.  Cce  mancueter  makes  it  possible  to  fix/record 
the  value  cf  two  pressures. 

With  instruments  SHE  are  ecuipped  stamping  machines  with 
effort/force  75010,  300CO  and  15000  T,  and  also  forging  presses  with 
effort/force  6000  T,  horizontal-shaped  presses  with  effort/fcrce 
12CC0  and  20000  T,  etc.,  esta fcl isbed/inst al le d  in  the  same  shops,  as 
stamping.  Instrument  reccids  e  cuartity  cf  leadings  with  each 
step/stage  of  effort/fcrce.  At  the  same  time  any  possible 
fluctuatiens  of  pressure  in  the  working  cylinder  do  not  affect  tbs 
results  cf  reading.  Let  us  explain  the  electrical  circuit  of 
instrument,  shown  in  Fic.  47. 

By  the  variable  stress  11C  c,  ettained  through  the  st®r-down 
transformer,  feeds  relay  circuit  ED,  EP-0,  bn-1,  RiV-2,  t<P-1-5P-4. 

Page  73. 
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The  stress/voltage  UBc,  cbtaired  through  th<i  stsp-down  transfcriner, 
is  ccnv€rt'5d  by  rectifier  cr.  the  semiconductor  diodes  into  constant 
stress,  battery  supply  relay  FV,  FES  (relay  cf  operation),  the 
elect  ric- pulse  counters  H-1-M-4,  and  also  the  delay  line  of  the 
operation  of  relay  3ES  arc  timer  EV. 

In  the  initial  pcsiticn  (pressure  in  the  hydraulic  systsm  of 
press  is  absent)  normally  closed  certaers  EKM-1  and  EKM-2  are  closed, 
and  relay  PN-1  and  RN-2  are  prepared  to  the  inclusicn/connection. 
with  the  application  cf  vcltage  cf  relay  EN-1  and  RN-2  they 
c p^rat e/wear .  Their  normally  extended  contacts  in  the  relay  circuit 
PU  and  EP-0  are  closed,  vihich  leads  tc  the  operation  cf  relay.  In 
this  case  are  closed  the  rorsally  epen  contacts  of  relay  RU  and  RP-0, 
preparing  relay  circuit  FP-1-FP-<4  fer  inclusicn/ccnnecticn.  The  coil 
cf  r“lay  RU  is  blocked  by  ncrmally  open  contact.  Thus,  RU  is 
established /installed  tc  self-supply. 

Let  us  assume  that  ncrmally  the  closed  ard  ncrmally  eper 
contacts  EKJl-1  of  imancmeters  are  established/installed  to  the 
pressures  100  kgf/cn^  ard  20C  kcf/cro^.  when  line  pressure,  with  which 
ar®  connected  the  manometers,  achieves  100  kgf/cm^,  ncrmally  closed 
contact  EKfl  will  bt  discc rnected ,  after  disconnteting  relay  F  N.  As  a 
result  will  be  incl  uded/ccnnected  by  r«lay  EF-1,  will  b<5  locked 
normally  eper.  contact  RP-1  in  tbe  circuit  of  counter  M- 1.  The  magnet 


i 
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cf  counter  M-1  will  attract  armature. 

If  pressure  in  the  hjdraulic  s^istem  of  press  falls  tc  0, 
normally  closed  contact  EKM  will  te  locked,  will  cperate/actuate 
relay  SN-I.  In  accordance  with  this  ncrmally  closed  contact  P N- 1  in 
circuit  RP-1  will  be  di sccnnected  and  will  disconnact  8P-1.  will 
occur  breaking  normally  cpen  cortact  BP- 1  in  the  circuit  cf  counter 
ii-l.  The  coil  of  counter  will  be  de-energized,  its  magnatic  system 
will  ope rat-s/act uate ,  ard  will  occur  the  reading  of  loading. 
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Fiq.  47.  Electrical  counter  circuit  cf  the  loadings  of  hydraulic 
press. 

Page  74, 

So  that  there  would  net  cccui  the  reading  at  the  moment  cf  the 
random  fluctuation  of  pressure  :e  the  process  of  leading  and  during 
switching  of  ralay,  intc  the  circuit  is  ccnnected  the  timer  BV,  and 
also  the  delay  circuit. 

On  reaching/achievenent  cf  pressure  200  kgf/cm^  will  be  locked 
the  normally  open  contact  EKE,  switching  on  the  appropriate  relays 
and  counter  11-2. 

The  contacts  of  marcieter  EKE-2  can  be  ostablished/installed, 
for  example,  to  pressures  by  30C  and  400  kgf/cm2.  In  this  case  the 
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instruinont  wcrlcs  just  as  at  pressures  by  100  and  200  kyf/cmz. 

Into  the  assembly  cf  counter  Stip  enter  the  unit  cf  counters  and 
the  unit  cf  manometers,  Tc  the  frcnt/ leading  panel  of  the  unit  of 
counters  are  derived  electrcmag ret jc  counters,  and  also  tojgle  switch 
of  inclusion/connecticn ,  the  indicator  light  and  safety  device/fuse. 
On  the  internal  panels  are  estaHished/instalJed  the  remaininc 
network  elements. 

The  feeding  of  electrical  circuit  is  acccmplished/realized  frcm 
the  net  of  alternating  current  ty  a  vcltage  220c,  The  prolonged 
operaticn  of  instruments  (since  156  1)  came  to  light/detected/expcsed 
their  high  reliability  anc  complete  stability  o^ 
readings/indications. 

The  described  equipment  is  stationary  and  is  applied  in  tha 
process  of  equipment  maintenance. 

For  the  study  of  pcwerful/th ick  presses  are  utilized  widely 
kncwn  instruments  of  the  general  jurpose  and  spjcially  developed 
equipme  nt . 

During  the  investigation  of  stressas  and  strains  in  the  most 
important  elements/cells  cf  press  are  applied  wire  and  mechanical 
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extensoir«ters,  carbcn  d jnanoireters ,  etc. 

Investigations  cf  the  dyrairics  of  the  drive  of  press  give  the 
possibility  to  come  to  licht/detect/expose  energy  and  dynamic 
characteristics  during  the  different  operating  modes  in  the  function 
of  time.  Obtained  infcriraticr  make  it  possible  to  guantit ativsly  and 
qualitatively  characterize  dif-ferert  periods  cf  operating  cycle,  and 
they  also  serve  as  auxiliary  aaterial  during  the  calculation  of  drive 
during  the  design  of  presses. 

The  basic  determined  values  are  th®  velocities  cf  the  motion  nf 
the  operating  unit  of  press,  the  tiae  of  separate  courses  and  cycle 
as  a  whole,  duration  and  character  cf  the  operation  of  the  ccntrols, 
fluctuation  of  pressure  in  the  hydraulic  system,  etc.  The  parameters 
being  investigated  are  writter/reccrded  usually  on  the  loop 
cscillcgraphs,  and  pressures  are  neasured  with  the  aid  of  the 
capacitive  diaphragm  serscrs  and  tutular  type  sensors  with  the 
resistance  strain  gauges. 

Tubular  type  sensor  fcr  measuring  the  pressures,  which  are 
100-450  Icgf/cm2,  has  the  cylirdrica]  housing  tihich  is  mads  ere  whcl^ 
with  coupling:  the  latter  is  screwed  in  into  the  conduit/manifold.  To 
the  housing  is  stucic  the  resistance  strain  gauge,  shielded  by  the 
cap/hood  which  is  slipped  over  hrarch.  i ires/cond uctets  are  derived 
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through  the  hols  in  the  cap/hcod. 

Page  75, 

SoBetimes  for  the  ccnplete  de velopment/detecticn  of  the  dynamics 
of  the  work  of  press  is  necessary  the  raccrding  of  the  high  (320 
kgf/ct*)  and  low  (10  kgf/cm^)  pressures  of  liouid  at  one  and  the  same 
point  of  hydraulic  systeir.  Car  arise  need  in  the  recording  of  high 
pressure  and  vacuum.  For  this  purpose  are  designed  two  different 
sensors,  one  of  which  is  equally  sersitive  to  the  high  and  lew 
pressures,  and  the  other  -  to  the  high  pressure  and  the  vacuum.  The 
device  cf  these  sensors  is  almost  analogous  (Fig,  48)  [5], 

In  housing  1  is  esta tlishec/installed  the  membrane/diaphragm  2 
whose  thickness  for  the  sensor  "high  pressure  -  vacuum”  about  0,5  mm, 
and  fer  the  sensor  "high  -  low  pressure”  1,2  mm.  In  hushing  3,  which 
presses  the  membrane/diaphragm,  is  screwed  in  slseve/teaker  4,  on  the 
surface  cf  bottom'  of  which  they  stick  resistarcs  strain  gauge  5,  The 
latter  fixes/records  high-press  ere  changes.  Between 

meaitrane/diaphragm  and  tettem  cf  sleeve/beaket  gapped,  sufficient,  sc 
that  with  the  excess  cf  celculatec  low  pressure  the 

membrane/diaphragm  wculd  be  leaned  into  the  bottom  of  sleeve/ beaker . 
The  membrane/diaphragm  2  through  pit  6  is  connected  with  diaphragm  7, 
forced  against  face  of  bushing  3  by  ccver/cap  8,  The  diaphragm,  to 
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which  is  stuck  resistar.cs  strair  gauge  9,  repeats  the  defcrmation  of 
the  raentrane/diaphragiB.  As  a  result  the  extensometer  fixes/records 
low  pressure  or  vacuui. 

The  displacements  of  the  mcvinc  elements  of  the  presses 
fix/reccrd  string  hcdcgrafhs.  Hcdcgraph  (Fig.  49)  is  found  in  housing 
3  of  sheet  aluminum  which  is  fastened  to  the  fress  with  clamps  4, 
Within  the  housing  are  placed  b cstars/tires  8  and  guide  of  5  sliders 
6  with  textclite  crossheac  7.  Hcticr  to  the  slider  is  transmitted 
through  string  1,  connected  with  the  moving/d ri ving  crgan/ccn trol 
(for  example,  with  the  crcsshead)  .  Iwc  spring-loaded  slide  contacts 
slip  together  with  the  crcsshead  cr  the  busbars/tires.  Hodograph  is 
switched  cn  in  the  electrical  circuit  through  the  three-ccn jugate 
joirt.  Special  hodographs  utili2€  fcr  measuring  the  misalignments  of 
the  crosshead.  Their  device  is  described  in  chapter  Vi. 

During  the  use  of  hcdographs  the  velocities  of  the  motion  of  the 
crosshead,  valves  and  other  mcvinc  elements/cells  determine  t y  the 
graphic  dif ferantiaticn  cf  the  recerding  of  displacements. 

Although  the  usa/applicaticn  cf  an  oscillograph  provides  the 
possibility  of-  the  recording  cf  the  studied  parameters,  which  are 
changed  during  the  shert  time  hewever  it  is  ccnnected  with  the  use  of 
special  personnel  and  the  expenditure  of  relatively  long  time  for  the 
treatment  cf  experimental  material. 
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Pig.  43.  Two-stage  pressure  senscr  [5], 

Page  76. 

In  the  majority  of  the  cases  in  the  hydropresses  the  parameters 
change  during  the  relatively  Icrg  time.  Based  on  this  by  VMllMETMASh 
it  is  created  instrument  for  the  sinultaneous  recording  of  pressure 
in  the  hydraulic  system,  the  velocity  cf  working  stroke  and 
temperature  of  blank  cr  irstrumert  [21]. 

The  structural  diagram  cf  instrument  is  shown  in  Pig.  50. 

The  basis  of  recording  unit  is  the  produced  by  soviet  industry 
high  speed  recording  three-chan  re  1  instrument  H320-  3.  Frequency  of 
its  natural  vibrations  is  5  H2,  the  current  of  the  full  deflection  cf 
16  aA.  The  recording  eleaent/cell  is  made  in  the  form  of  capillary 
tubular  arrew/pointer. 
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Fig,  49.  Hodcgraph  for  the  recordirc  cf  the  displacements  of  the 
moving  elements:  a)  schemetic  diacraai;  b)  ccnstr’icticn/design  ;  1  - 
string;  2  -  slida  contact;  3  -  housing;  4  -  clamp;  5  -  being  guided 
6  -  slider;  7  -  traverse;  8  -  bustar/tire. 
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Th<r*  pr-acision/accuracy  cf  recording  is  estimated  with  at  aarupt 
charge  in  the  fixed/reccioed  parairet«*r  by  the  value  cf  the  so-called 
change-over 

S  =  luo",,. 

a« 

where  aj  -  throw  of  pointer  in  the  beginning  cf  its  oscillations  with 
a  sudden  change  in  the  f ixed/reccrded  parameter; 

•  drift  of  arrow/fcinter. 

Amount  of  change-over  dees  rot  exceed  2-4o/c.  It  is  regulated  by 
the  change  external  resisting,  to  which  is  closed  measuring  winding 
of  instrument.  For  deve do firg/sca r t  ing  the  written/rscorded  processes 
on  the  time  and  method  the  synchronous  motor,  generally  accepted  in 

ShDfi 

instrument  H320-  3,  is  replaced  by  step-by-step  motor  iW8-521. 
Develcpment/scan  cn  the  time  is  produced  with  supply  to  the  entry  of 
the  stsp-by-step  motor  of  impulses/ Bcmenta/pulses  from  the  generator 
whose  frequency  can  be  SBCcthly  regulated  (sweep  oscillator  cn  the 
time  in  Pig.  50).  cycling  freo  the  displacement  pick-up  makes  it 
possible  to  carry  out  de velcpmect/scan  of  process  cn  the  way.  in  this 
case  the  evenness  of  development/scan  virtually  is  retained  at  any 
velocities  of  working  stroke,  there  are  no  oscillations  and  d^lay  of 
scanner  with  velocity  jimps,  etc. 
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Fia.  50.  Structural  Oiacram  of  icstrunient  for  tha  si uultanec r s 
recording  of  pressure  ic  the  hydraulic  system,  the  temperature  of 
blank  and  velocity  of  the  wcrkirg  stroke  of  hydraulic  press. 


Key:  (1).  Pressure  sensor  (dynaicoeter) .  (2).  Temperature-sensing 

device  (thermocouple).  (3).  Unit  of  start  of  recording  heads.  (4). 
amplifier  of  channel  of  pressure,  (5),  Amplifier  of  channel  of 
temperature.  (6).  Speed/rate  meter.  (7).  Recording  head.  (8). 
Displacement  pick-up,  (9),  Urit  of  formation  and  division  of 
impulses/momenta/pulses,  (10),  Sweep  oscillator  on  time.  (11), 
Control  assembly  of  step-ty-step  motor.  (12).  Engine  of 
development/scan  of  paper  (step),  (13).  Object  of  measurement.  (14). 
Generator  of  time  mark,  (15).  Power  unit,  (16).  Head  of  time  markar. 


(17).  Control  unit.  (18).  Recordirg  unit. 
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Page  78. 

With  the  working  stroke  of  press  the  cable,  attached  by  one  end  on 
the  crosshead,  drives  receiving  drun  2,  which  is  connected  with  disk 
3  through  raising  reducer  4,  Eecuirent  drum  1,  to  which  is  wcund  the 
second  end  of  the  cable,  serves  fcr  the  tension  of  the  latter  and  its 
return  tc  the  initial  pcsiticr  with  the  back  stroke  cf  press.  To  this 
cable  it  can  take  up  the  sag  between  li.miter  5  and  cress-team  of 
press,  as  shewn  in  Fig.  51,  t harks  to  which  is  absent  the  accelerated 
rotation  of  reducer  with  the  idJirc  and  appears  the  possibility  of 
the  execution  of  drum  1  bj  ccirpact.  The  presence  cf  brake  in  the 
reducer  eliminates  the  effect  of  gaps.  As  a  result  is  achieved  the 
sufficiently  stable  werk  cf  displacement  pick-up,  in  spite  cf  the 
presence  cf  reducer  and  flexible  Beuber  of  cable. 

The  rotation  of  disk  with  cne  cr  the  other  velocity  leads  to  the 
appearance  on  the  phctccicde  cf  tbs  indicating  lights,  converted  into 
the  electric  pulses  whese  nuaber  is  propcrtional  to  the  displacement 
of  press.  The  formation  cf  im pu  Ises/mcmen ta/p ulses  in  the  amplitud? 
and  the  duration  is  predreed  in  the  device  cf  formation.  Division  cf 
impulsas/momenta/pulse.s  is  acccnplished/realizod  separately  along  the 
channel  cf  the  reccrdinc  cf  velccity  (speed/rat?  ireter  in  Fig.  50) 
and  the  channel  of  contrcl  assesbly  cf  step-by-step  motor. 
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Ths  impulsas/moaiffr.ta/pulsps,  which  ertsr  th3  speed/rate  ir3t<»r, 
are  converted  into  the  direct  ccxrert  of  recciding  head  whose  value 
is  prcpcrticcal  to  pulse  freguerc^,  i.e.,  velocity. 

Pressure  sensor  is  e  xtensoiretr ic  bridgs  (dynamoBeter)  .  cne  of 
the  diagonals  of  bridge  is  wr itte r/recorded  by  sinusoidal  alternating 
current  from  the  master  oscillator;  from  another  diagonal  is 
remcved/taken  the  signal  of  unbalanoing,  proportional  to  the  measured 
pressure.  Dalancing/trimtinc  tridce  cn  the  ca  pacity/capacitar  ce  and 
the  effective  resistance  is  accca pi ished/taalized  by  two  variable 
resistors . 

Temperature-sensing  device  is  thermocouple.  Th®  direct  current, 
produced  by  thermocouple,  is  converted  into  alternating  current  with 
tha  aid  of  the  special  ccrverter,  assembled  cr  the  transistors. 


Fig,  51.  Schematic  of  disflacement  pich-up. 

Key;  (1).  To  the  press. 

Page  79. 

The  generator  of  time  mark  depending  on  adjustment  car.  produce 
the  slectric  pulses  thrcugh  1;  2.5;  5  and  10  s.  These 
impulses/fflomenta/puises  enter  the  entry  of  the  recording  head  of  time 
marker.  In  order  tc  elinirate  the  effect  cf  peak  current  during  the 
supplying  of  supply  voltace#  the  device  cf  recording  heads  provides 
the  per-second  delay  of  their  irclusicn/ccnnection. 

Are  given  below  the  tasic  parameters  of  displacement  pick-up. 

Technical  characteristic  cf  displacement  pick-up. 
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Key;  (1).  (laxiaun  values:.  (2).  wxi tten/recorded  pressure  (depending 
cn  construct ion/design  cf  sensor)  ir  kgf/cm^.  (3).  written/tecorded 
temperature  (depending  cn  type  cf  thermocouple)  in.  (4).  Hinimum 
w ritt en/recorddd  velccity  cf  working  stroke  it  mm/s.  (5),  Minimum 
speed  on  time  marks  in  sm/s«  (6),  Pirimum  recorded  time  of  cperating 
cycle  in  s.  (7).  Precisicr/accuracy  of  recording  parameters  in. 


Instrument  is  reliable  in  the  operation. 


4.  Mechanization  of  works. 


The  parts,  stamped  or  the  pcwecf ul/thick  hydraulic  presses,  have 
large  overall  dimensions  (tc  several  meters)  and  mass  (it  reaches 
hundreds  cf  kilograms).  Cjeraticns  cn  their  t tanspor taticn,  packing 
into  the  die/stamp  and  the  like  are  very  la  borrcons  umir.g .  Ir.  this 
case  the  use/application  cf  oanual  labor  is  inadmissible.  At  the  same 
time  the  mechanization  cf  the  processes  of  the  displacement  cf  blanks 
and  finished  articles  is  cen j ugated/cembined  with  the  saries/row  of 
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dif f icult ias .  Thus,  with  the  great  variety  of  forns  and 
sizes/dimensions  of  the  die-ferced  forgings  it  is  necessary  that  the 
mechanizing  dsvics  would  te  gereral-purpcsc .  It  must  act  smccthly 
with  different  haight/altitude  cf  stamp  sets  and  relatively  close 
stamp  space. 

The  operations,  which  require  mechanization,  it  is  possible  to 
subdivide  into  two  categories:  hrcckcut  from  the  die/stamp  cf 
finished  articles;  the  supply  of  Hanks  and  the  r emo val/d ista rce  of 
finished  articles. 

Knockouts  are  installed  in  the  center  of  press  also  cn  the 
bridge,  to  which  is  advanced  the  table.  In  the  first  case  the 
kncckcut  cf  finished  articles  is  produced  on  the  spot  of  stamping. 
Sids  knockout  (on  the  bridge)  acts  with  the  advanced  table.  The 
mechanism  of  kn  ackouts  is  one  arc  the  same:  ere  cr  several  hydraulic 
cylinders,  fed  by  high-pressure  liquid,  with  the  plungers  which 
through  the  system  of  bea ns/gullies  and  pushers  produce  knockout. 
Pushers  are  insrallsd  in  the  die/stamp  into  ere  or  several 
series/rews  depending  cr  the  width  cf  part. 

Page  80. 


Let  us  note  that  fer  the  irstallation/setting  up  of  knockouts  is 
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necsssary  drilling  of  thrcugh  holes  and  millirg  slots/groov»?s  in  *hc. 
die  base-plates  and  the  cds/stanp.  As  a  result  in  the  latter  increase 
t h®  vcltag^s.  In  order  tc  avoid  this,  presses  are  equipped  with  the 
knockouts  of  the  pulling  action  (fig.  52),  which  work  thrcugh  the 
lever/crank  system,  installed  or  the  bolster.  During  the  use  of  this 
knockout  the  slot s/grco ves  and  holes  for  the  thrusts  and  the  pushers 
make  only  in  the  die/staap. 

Mechanization  of  the  supply  of  blanks  and  re  mo val/dist an ce  of 
finished  articles  can  be  solved  as  fellows  (Fig.  5J)  [12].  Blanks 
overhang  from  the  furnaces  by  special  transporters  perpendicularly  tc 
the  longitudinal  axis  of  press.  They  fall  to  the  chain  conveyer  of 
truck  2,  subject  to  the  window  cf  the  furnace  (circuits  of  the 
transporter  cf  truck  enter  between  the  circuits  of  furnace 
transporter).  On  its  rail  track  the  truck  with  the  blank  is  meved  tc 
the  longitudinal  axis  cf  press.  Here  blank  is  seized  by  charging 
manipulator  6,  who  cn  basic  rail  track  of  7  is  fixed  to  press  5, 
Manipulator  6  produces  setting  blank  into  the  die/stamp.  After 
stamping  manipulator  3  picks  up  finished  article  and  supplies  him  tc 
second  truck  2.  The  latter  on  its  rail  track  supplies  finished 
article  tc  transporter-coder  1,  which  transfers  part  into  adjacent 
aisle.  The  work  of  mechanisms  is  accomplishad/realized  as  fellows, 
when  manipulator  6  with  the  black  will  drive  up  tc  the  press, 
manipulator  3  takes  away/cathers  finished  part.  Stamping  begins  at 
the  moment/torgue  when  leading  lariculator  is  removed  from  the  stamp 
space  of  pr«s3. 
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Fig.  52.  The  Icnocicout  of  the  pulling  action;  1  -  die/stamp;  2  - 
scwfclcck;  3  -  plate/slafc  intermediate;  4  -  table;  5  -  axis/axle  of 
press. 

Key ;  (1) .  Course. 

Page  81. 

The  motion  of  manipulators  alone  the  rail  track  is  limited  to  limit 
stops  8  and  avarage/mear  ceterts  4. 

Let  us  examine  the  device  of  separate  mechanisms.  Truck  [12] 
(Fig.  54)  is  platform  3  or  rurnicc  vheels,  on  which  is  assembled  the 
chain  conveyer.  Its  circoits  ate  driven  by  twe  alectric  motets  which 
together  with  the  brakes  and  ty  wort  reducars  1  are  arr anged/ locate d 
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oa  shaft  butt  ends  4,  which  carries  sprocket  drives.  Beans/gullies  1, 
which  are  encompassed  bj  circuits  6,  have  arms,  which  make  it 
possible  to  introduce  the  circuits  cf  the  trucK  between  the  circuits 
of  furnace  transporter  cr  transf ctter-cooler .  Idle  chain  wheels  are 
arrangad/located  on  these  arirs  ere  are  equipped  with  tighteners. 
Feeding  to  the  electric  meters  cf  transporter  is  fed  with  the  aid  of 
flexible  cable.  Truck  is  ooved  frem  the  hydraulic  cylinder  cf  the 
double  action,  given  frcir  its  cwn  hydraulic  system.  Ccntrcl  cf  truck 
and  by  its  transporter,  ard  else  by  furnace  (cr  transporter-cce ler) 
is  concentrated  on  one  panel,  Cpeiatcr  produces  th»  start  of 
mechanisms.  Upon  reaching  ty  the  Hank  (cr  finished  article)  of  the 
prescribed/assigned  position  the  transporter  cf  truck  self- stopping . 

Charging  and  discharging  manipulators  have  the  identical 
ccnstruction/dasign  (Fig,  55),  Easic  part  of  each  of  them  is  the 
bridge,  moving  to  four  rurninc  wheels  on  the  rail  track.  Bridga  has 
of  the  plan/layout  U-shaped  fera  and  consists  of  owe  stringers  7, 
connected  by  cross-heam  9.  The  latter  is  made  in  the  form  cf  arch  and 
with  manipulator's  entrance  ante  the  stamp  space  does  not  prevent  his 
motion.  Cross-beam  is  located  ateve  the  Icwer  die  base-plates. 
Furthermore,  because  cf  the  arched  cross-beam  manipulator  can  pass 
above  the  truck  with  the  blank  cr  the  finished  part. 
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Fig.  53.  Equipment  for  sechanizdng  press  [12]. 


Kay:  ( 1) .  Furnace. 


Page  82. 


On  the  crcss-baam  is  arrarged/lccated  the  panel  for  machinist,  irfho 
controls  manipulator,  and  also  different  by  hydro-  and  electrical 
equipment.  On  the  cross-beam  is  located  also  drum  8,  to  which  is 
wound  flexible  cable,  which  supplies  feeding  to  raar  running  whsels 
(front/nose  whasls  -  noncriver) .  Fcr  each  of  tham  is 
fastened/ strengthened  redccer  1C,  led  to  its  rotation  by  electric 
motor. 


Principal  part  of  the  manipulator  is  frame  1  with  the 
captures/grips,  which  moves  ever  two  vertical  columns  3, 
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f astened/strengthenefi  tc  the  tridce.  Frame  is  rigidly  concectjd  with 
two  carriages  5,  moving  under  the  action  cf  hydraulic  cylinders  6. 
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4  and  12,  which  receive  tcrque  lead  from  the  load,  have  straight 
tr<»ad,  and  unloaded  cyliccers  2  -  Sfherical.  The  latter  fix/iacord 
the  position  of  frame  relative  tc  cclurans  in  the  transverse  direction 
because  of  the  set  of  disc  sprirgs.  in  this  case  the  springs 
compensate  the  thermal  de  fcriraticis  cf  the  frames  which  can  reach  th* 
significant  magnitude,  sirce  aatifulator  transports  the  heated  metal. 

The  bottom  loaded  cylinders  are  made  for  one  whole  with  the 
gear,  entering  the  engaceaent  with  the  rack  which  is 
f astened/strengthened  tc  the  ccluan.  Gears  cf  both  of  carriages  are 
connected  with  shaft  11  and  couplings,  which  prevents  the 
misalign  Bents  of  frame  during  its  action. 

Frame  bears  five  pairs  cf  catches  13,  each  pair  having 
individual  hydraulic  drive  (cylinder  cf  double  action  14). 
Capture/grip  has  four  cylinders,  which  make  it  possible  fee  it  to  be 
moved  on  the  guides.  In  the  capture/grip  there  is  the  hole,  through 
which  freely  is  passed  the  stcck/rcd  cf  hydraulic  cylinder.  Ccnical 
bores  in  the  stock/rod  and  locks  cf  16  captuces/grips  make  it 
possible  to  fasten  the  latter  ir  the  different  places  of  stcck/rod 
and  thereby  to  regulate  the  distarce  between  the  captures/grips, 
which  depends  on  the  overall  dinetsions  of  blank  or  finished 
die-ferged  forging.  The  eperatirg  units  15  of  capture/grip  (hcck)  are 
interchangeable.  Their  ferm  (cerstr oction/design)  selects  depending 
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on  the  form  of  article,  which  they  must  seize.  The  latter  fact  in 
comfcinaticn  with  the  adjustable  distance  between  the  capt ures/ijrips 
makes  manipulator  to  the  l<ncwt  degree  with  general-purpose. 

Mechanization  of  the  eperatiens  of  transportation  can  he 
different.  Per  example,  cr  the  presses  "Levi*  s^af  fort/for  ce  3  1500  and 
44500  T  apply  not  rail,  hut  cu td ccr/f loor  ma ti pulatcrs. 

Furthermore,  the  flights/spars  where  are  establish  2d/ir.stallcd 
powerful/thick  presses,  equip  with  bridge  crares.  In  this  case  the 
taps/crares  meve  at  two  different  levels  over  the  height/altitude  of 
flight/span.  Lower  taps/cranes  by  lead  capacity  30-50  T  are  intendjd 
basically  fer  die  settirg  and  ether  auxiliary  operatiens;  upper,  that 
have  large  load  capacity,  fer  replacing  the  plates/slabs  of  stamp 


set 
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Page  105. 


As  far  as  lower  cross  bats  ai 


stress  distribution 


in  them  has  an  sffect  the  character  of  the  loading  cf  the  base/roct 
of  press.  This  especially  is  de^elcped  with  the  loadings  with  the 
longitudinal  eccentricity  ^  whet  the  maxiaiuffl  stresses/voltages  it  is 
shifted/sheared  to  the  extreme  plate/slab  of  cross  tar  in  the 

direction  of  center-cf- pressure  tiavel, 

r’OCTI.'OTE.  Research  data  of  press  nodel.  EiiDFOOTiiOTE . 

In  the  guides  of  4  crossheads  (Fig.  69)  in  the  presence  cf 
eccentricity,  but  in  the  inoperative  basic  system  cf  the  eliiination 
of  misalignment,  st ress/ vclta ce  it  sections/cuts  I-I  they  reach  1200 
kgf/cm2.  when  this  system  works,  the  stresses/voltagss  indicated  do 


not  exceed  400  kgf/ 


system  wor 
cm 2.  ar  t*h 


€  fern  cf  bundles  longitudinal  2  and 


transverse  1  plates/slats  cf  different  section/cut  and  connected  with 
each  other  by  tie  pins  3,  resemhles  the  system  of  cress  teams/gullies 
which  freguently  is  applied  in  the  structures.  True,  in  contrast  tc 
the  latter  the  part  of  the  teams/cullies  cf  cross-beams  has  small 
length  at  considerable  height/altitude  (L/h=3-4),  i.e.,  is  heam 
partitions.  In  this  case  forces  cf  friction  on  the  mating  surfaces 
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trouble  the  strain  of  crcss-tean. 

The  calculation  of  a  sinilar  ccnstruction/design  is  cojuflex  in 
connection  with  the  repeated  static  indefinability  of  system  and  the 
difficulty  of  the  account  of  such  factors  as  forces  cf  fricticn, 
tightening  cf  pins,  consistency  cf  the  work  of  separate 
elements/cells,  stress  concentration,  contact  corrosion,  elastic 
compression  of  beams/gu  1 1  ies,  etc. 

The  preliminary  in vestigaticr  cf  stress  distributions  in  the 
beam  partitions  with  different  L/h  made  it  possible  to  conclude  that 
during  the  calculation  cf  beam  partitions  with  L/h=3-4,  leaded 
similarly  to  the  longitudinal  plates/slabs  of  cross-beams,  it  is 
possible  to  utilize  impedance  metheds  of  materials  [33]. 

Calculation  data  checked  cr  the  models  cf  the  cress-beam  of 
press  by  the  effort  750CC  T  (to  scale  1:37  to  the  full-scale 
ccnstruction/design),  made  from  fiberglass  and  metal,  for  press  and 
its  working  model. 

Table  14  gives  the  values  cf  stresses/voltages  and  sagging  in 
the  elements/cells  cf  the  cresshead  cf  press  effort/fcrce  75030  T, 
obtained  by  different  methods,  arc  also  averaged  date  of  experiments 


on  the  models 


Fig.  69.  Crosshead  of  cress  ty  cffcrt/forcs  75000  T:  1  -  tr ar sver -jf* 
plates/slabs  (supporting  teams);  7  -  longitudinal  platss/slats;  3  - 
tie  pins;  4  -  being  guided;  5  -  transverse  under-cylinder 
platas/slabs. 

Page  107. 

In  the  process  of  the  investigation  of  cross-beams  on  the  cress 
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by  effort/forca  75000  T  atd  its  act3ng  model  primary  attenticr  was 
given  tc  questions  of  the  nonundfcririty  of  the  work  of  the 
platcs/slabs  of  ccmyosite/ccm pc cnc  constr ucticns/designs ,  tc  th a 
effect  of  the  form  of  leading  on  the  stressed  state  cf  cross-taams, 
to  interaction  of  cross-teams  with  the  mating  members,  to  the 
development/detacticn  cf  the  real  defermatiens  of  cross-beams  in  the 
central  zene  (effect  cf  sagging  ct  the  precision/accuracy  of  the 
articles  to  te  stamped)  .  fcire-type  strain  gauces  were 
established/installed  in  three  sections/cuts  cn  the  ends/faces  of  th» 
longitudinal  platss/sla  ts :  he  Ic »  the  fixed  cress-team  (Fig.  7C)  ;  from 
above  the  crosshead  and  cr  the  lateral  surfaces  of  external 
plates/slabs  at  three  pcirts  cn  the  height/altitude  of  central 
section/cut.  Maximum  st resses/vcltages  in  both  cross-baams  (1C00-1100 
kg/cm2)  are  obtained  in  the  center  cf  average/mean  platas/sla hs  (for 
example,  for  the  fixed  crcss-hcam  section/cut  11-11  in  Fig.  70) . 
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'(abls  14,  Stresses/vcltagcs  (in  kgf/cm^)  cn  tha  t3nsicr.  fibres  of  the 
mean  section  of  cross-bean,  sagcirg  in  the  center  of  cross-team. 
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Key:  (1).  Method  of  deteriinaticr.  (2).  Stringers.  (3).  Cross  beams. 
(4).  extreme,  (5),  intermediate.  (6).  avera g-e/mean,  (7).  average/mean 
supporting/reference.  (8),  aver  age/ irean  under-cylinder.  (9).  extreme 
under-cylinder.  (10),  Sagging/def lecticn  in  mm. 
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Fig.  70.  Arrangamen t  of  cstenscBctsis  and  stress  distribution  on  the 
lower  ends/faces  of  the  flates/slats  of  the  bas^/rcct  of  press  by 
effort/fcrce  75000  T.  •-full-scale  sample/sp eciasn ;  ~  -model. 


Key :  (1)  .  Icgf/cm^. 

Page  108. 

In  the  sections/cuts  between  the  outer  and  average/mean  frames 
(I-I  and  III-III)  the  stresses/^cltsges  are  decreased 
approximately/exemplarily  by  half.  Ihe  prasnnee  of  longitudinal 
eccentricity  virtually  does  net  have  an  effect  on  value  and  character 
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of  strssses/voltages  in  the  irear  saction.  At  the  sane  time  in  other 
sections/cnts  stresses/ vc Hages  aicrg  one  side  from  the  center  of  the 
press  (it  is  nearer  to  the  center  cf  pressure)  grow/rise,  and  on 
opposite  side  they  are  decreased  cr  the  average  by  15-20o/o. 
Transverse  eccentricity  dees  not  affect  stressas/voltages  in  the 
cross-beams . 

The  nonuniformity  cf  operation  cf  longitudinal  plates/slabs  can 
be  described  by  coefficient,  i.c.,  ty  the  relation  cf  tensile 
stresses  on  the  external  filaments  cf  average/mean  and  extreme 
plates/slabs.  The  value  cf  this  ccefficient  (in  avcrag6/m«an  1.  3)  is 
lower  than  the  value,  otteined  ty  tte  calculation  (see  Table  13). 

From  the  side  of  stamp  set  tc  the  transverse  plates/slats  of  the 
crosshead  and  base/rcot  act  considerable  tangential  forces.  Eecause 
of  this  the  neutral  lines  cf  the  transverse  members  are  misaligned  to 
the  side  cf  stamp  set. 


The  greatest  shift  cf  neutral  line  (Fig,  71)  is  observed  in  the 
middle  part  of  the  longitudinal  plate/slat,  rocreover  stress/vcltage 
cn  the  free  contour/cut  1  ire  in  the  absolute  value  on  the  average  on 
50O/O  mere  than  stresses/ voltages  in  the  place  of  contact  with  the 
supporting  teams. 
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Let  us  examine  the  effect  cf  the  tighteninij  cf  fins  on  the 
stresses/voltages  in  the  crcssheac,  studied  on  its  metallic  model 


[24]. 


Heasurements  were  prcduced  viith  the  following  versions:  were 
tightened  all  pins;  were  weakened  six  middle  horizontal  pins;  were 
weakened  all  horizontal  fins  and  were  weakened  all  firs. 


i 

i 

1 

1 

1 

I 


Fig.  71.  Shift  of  neutral  line  cn  the  height/altitude  of  the  bundle 
of  the  ctcsshead  of  press  tj  effcrt/force  750C0  T. 

Key:  (1).  Neutral  axis/axle. 

Page  109, 

The  tightening  of  hcrizcrtal  pins  was  accomplished/realized  with 
the  aid  cf  the  torque  wrench  with  the  interferenca  tc  50-55  kgf, 
vertical  -  by  hand  (withcrt  the  key/wrench)  . 

Experiments  showed  that  in  the  cases  of  weakaning  vertical  and 
hcrizcntal  pins  occurs  the  redistribution  of  tho  ef fcrts/forces, 
which  effect  on  the  separate  parts  cf  cross-beam. 

The  greatest  effect  exerts  weakening  horizontal  pins.  In  this 


! 

i 
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case  the  stressas/voltaces  in  tie  tase  plates  inciaase  (Fig.  T2,  73), 
and  the  ncnunif orni ty  of  stress  distributions  according  tc  the 
longitudinal  plates/slahs  grcfcs/tises.  Thus,  during  weakenir.c  of  six 
middle  pins  stresses/voltages  ir  tie  base  plates  increase  tc  20-40o/o 
(see  Fig.  73)  t,  and  the  ncnunif  cr  mi  ty  of  stress  distributions 
according  to  the  longitudinal  plates/slabs  grcws/rises  from  1,6  to 
1.9  (Fig.  74).  Stresses/ vcltages  in  the  under-cylinder  plates/slabs 
alsc  increase. 
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Fig.  72.  The  dependence  cf  stresses/voltages  c,,  in  the  aean  section 
of  supporting  beam  (plate/slat)  frcir  the  tightening  cf  pins  [24];  1 
all  pins  are  tightened;  2  -  are  weakened  six  average/mean  horizontal 
pins;  3  -  are  weakened  all  hcrizcrtal  pins;  4  -  are  weakened  all 
pins. 


Fig.  73,  Dependence  of  stresses/ voltages  Oj,  on  lower  edge  cf  tase 
plates  from  tightening  cf  pins  [24]:  1  -  all  pins  are  tightened;  2 
are  weakened  six  middle  hcrizcntal  pins;  3  -  aro  weakened  all 
hcrizcntal  pins. 

Key :  ( 1)  .  kgf/cm^ . 
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With  wealcaning  cf  all  hciiscntal  pins  the  stresses/voltages  in 
the  base  plates  and  under-cylinder  plates/slaks  increase  by 
8O-IOO0/0,  and  in  the  central  base  plate  -  to  50o/o;  the 
nonunif crmity  of  stress  distributicns  according  to  the  longitudinal 
plates/slabs  grows/rises  tc  2.0-2. 2. 

During  weakening  of  vertical  pins  the  stresses/ voltages  increase 
only  in  the  extreme  under-cylincer  platas/slabs.  During  weakening  of 
all  pins  the  stresses/ vcl tages  in  the  average/mean 
suppcrting/reference  and  under-cylinder  plates/slabs  increase,  the 
nonunif crmity  of  stress  distributicns  according  to  the  longitudinal 
plates/slabs  grows/rises. 

Consequently,  the  greatest  effect  on  the  redistribution  of 
stresses/voltages  has  the  tightenirg  cf  the  hcrizcntal  pins  which 
tighten  longitudinal  plates/slats,  and  especially  the  tightening  of 
six  pins,  arranged/located  in  the  middle  part  of  the  plates/slabs. 

The  tightening  of  pins  leads  in  essence  tc  a  change  in  the 
stresses/ voltages  in  the  transverse  plates/slabs,  in  longitudinal 
plates/slabs  the  value  cf  stresses/ voltages  changes  to  a  lesser 
degree. 
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Fig,  74,  The  dependence  cf  stresses/voltages  on  the  upper  edge  of 
the  mean  section  of  longitudinal  plates/slabs  fron  the  tightening  of 
pins  [24];  1  -  all  pins  tc  tighten;  2  -  are  weakened  six  nsiddla 
hcrizontal  pins;  3  -  are  weakened  all  horizontal  pins. 
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Fig,  75.  Fig.  76. 


Fig  75,  Arrangement  of  indicators  in  measurement  of 

saggings/ deflections  of  tase/rcct  cf  press  by  effort/force  75000  T: 

I-IV  -  frame  of  press;  1-S  -  indicators;  10  -  control  panel. 

Fig.  76.  form  of  blanks  atd  ingots  in  plan/layout  during  deformation 
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of  which  was  moasured  saccirg/d€f dection  cf  bas«»/rcot  of  pr®ss  by 
effcrt/force  75000  T, 

Paga  111. 

Under  the  press  effcrt/fcrce  75000  T  on  the  foundation  for  the 
measurement  of  the  saggincs/def lections  *  of  fcase/rcct 
established/installed  special  struts  with  attached  in  them 
indicatcrs. 

FOOTNOTE  1.  Actually  intc  the  measured  value  tasides 
sagging/deflection  enters  also  the  elastic  compression  of  the 
plates/slabs  of  cross-beam.  E KDFCCINOTE. 

In  this  case  central  strut  was  with  the  cross  piece  for  fastening  of 
several  indicators  in  tie  directicrs  cf  the  Icngitudinal  and 
transverse  axes  of  fcase/rcct.  Tie  diagram  of  the  laycut  of  indicators 
is  shown  in  Fig.  75. 

The  first  stage  of  aeasureirents  had  as  a  goal  tc  explain  the 
effect  cf  the  form  of  article  or  the  value  of  the  elastic  bend  of 
cross-beam,  and  to  alsc  determire  actual  tending  deflection  with 
different  steps/stages  cf  effcrt/fcrce. 
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Fig.  76  on  one  scale  shc^is  ir  the  plan/layoat  the  form  cf  those 
blanks  and  ingots  during  cefcrmaticr  cf  which  were  measured  the 
saggings/deflections  by  irdicatcrs  1,  3,  9.  ^able  15  gives  the 
averaged  values,  obtained  on  the  basis  of  a  large  number  cf 
measurements  (dispersion/dissipaticn  cf  readings/indicaticns  ?ji  this 
case  did  net  exceed  10o/c  cf  average  value)  . 

Frcm  the  axaminaticr  tables  15  it  follows  that  fer  the  practical 
targets  the  value  and  the  character  cf  elastic  deformation  cf  the 
bend  of  cross-beam  are  determined  crly  by  the  value  cf  strain  and  do 
not  depend  on  form  and  si2es/diirersicns  of  forging,  since  the  set  of 
die  base-plates  provides  identical  lead  distribution  on  the 
cross-beam  during  starapirc  cf  different  articles. 

After  comparing  calculated  and  experimental  jV  of  the  value 


of  the  arrow/pointer  cf  longitudinal  sagging/ deflection,  we  detect  a 
good  convergence. 


DOC  =  81C69103 


PAGE 


"^able  15. 


the  sajgings/de flecticES  cf  the  lower  cross-beam  of 


by  effort/force  75000  T  during  staifing  of  different  articles. 
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Key:  (1).  Overall  diaensicns  cf  articles  in  mm.  (2)  .  Sunber  cf 
indicator  (Pig,  75).  (3).  Steps/stages  of  effcrt/force  in  T. 


Page  112. 


Thus,  according  to  the  calculation 

=  6,8146  —  0.93  =  5,885 

actual  value  comprises 

/j"  =  5,635  —0,18  =  5,455  mm. 

Difference  ccmooses  -7o/c,  |i) 

The  longitudinal  acd  lateral  stiffness  of  crcss-fceam  are 
approximately/exemplarily  identical,  which  is  confirmed  by  the 
following  values  of  relative  tending  deflection: 

}’'/  =  0,34  MMjM,  ]j  —  0,28  ,k.M/.t4. 


press 
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For  the  more  complete  judgnent  about  the  effect  the  rigidity  of 
crcss-beams  to  the  precisior/accuracy  of  the  articles  to  te  stamped 
it  is  necessary  to  knew  tfce  fcri  cf  the  warpac  surface  of  cress-beam 
in  the  limits  of  the  area  cf  forging,  for  example  in  the  section/cut 
along  the  longitudinal  cr  transverse  axes  of  jrass.  Such  data 
(averaged  on  the  basis  cf  many  measurements)  were  obtained  fer 
steps/stages  the  I  and  II  ef f erts/f crees  cf  press  by  effort/fcrce 
750C0  T  during  stamping  cf  the  parts  cf  rectangular  planfcrm  (Cable 
16)  . 


From  Table  16  it  fcllcvs  that  the  bend  of  cross-bsams  virtually 
dees  not  affect  the  variation  ir  thickness  of  the  part  to  be  stamped. 
Investigations  showed  that  the  cresshead  is  deformed  analcgcusly  with 


DOC  =  8K69103 


?]•£  I 


^able  16. 


Deformaticn  (in  nm)  of  the  lower  cress-beam  of  press  by 


effort/fcrce  75000  T  for  steps/stages  of  the  I  and  II  effort/ force. 
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Key:  (1).  Effort/force  in  T.  (2).  Sumber  of  indicator  (Fig.  75) 
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4,  Special  feat ures/p6CMlaari •ties  cf  the  behavior  cf  stamp  sets  with 
the  loading  cf  press. 

with  the  loading  of  press  the  dies/stamps  and  die  base-plates 
are  found  under  ccnditicns  of  the  ccmplicated  stressed  and  strained 
state,  being  they  are  subjected  tc  ccmprassicn  and  bend.  If  ve 
consider  in  this  case  that  the  stamping  is  accomplished  with  the 
specific  efforts/forces,  vhich  reach  by  6C  kg/mm^  and  more,  and  that 
the  plate/slab  (especiallj  ariarged/lccated  nearer  tc  the  die/stamp, 
to  say  nothing  of  die/staap  itself)  work  at  elevated  temperatures  and 
to  a  considerable  degree  are  veakened  different  kind  by  slots/grooves 
and  holes,  then  are  completely  prchable  not  only  the  elastic,  but 
also  residual  deformaticns  cf  stanp  sat.  Both  those  and  others 
negatively  affect  the  precisicn/acccracy  cf  stamping. 

Experience  of  operating  the  pcwerful/thick  stamping  machines  of 
different  constr  uct  ions/ designs  rakes  it  possible  re  make  the 
ccnclusicn  that  the  residcal  shaping  of  die  base-plates  is 
consequence,  at  least,  thrae  factors:  wear,  fatigue  breaking-cif  and 
the  a lastcplastic  bend.  The  greatest  wear,  depending  on  the  shift  of 
plates/slabs  relative  tc  each  ether,  must  be  observed  on  the  edges 
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wh«»r9  the  shifts  is  maxiucni.  Therefore,  if  shaping  affects  only  wear, 
the  form  of  planes/slabs  irust  be  biconvex. 

In  the  presence  only  of  fatigue  breaking-off  the  form  of 
platss/slabs  must  be  biconcave,  since  in  this  case  nhc  maximum  of 
shaping  is  in  the  center  where  are  nest  great  contact  pressures. 


Finally,  the  elast cplastic  tend  makes  the  form  of  the 
plates/slabs  of  convexo-ccnca ve. 

Three  factors  indicated,  as  a  rule,  act  simultaneously,  some  one 
of  them  can  have  the  decisive  effect  on  shaping  of  die  bass-plates. 

Page  132. 

Measurements  from  the  working  and  bearing  surfaces  of  the  lower 
scwblcck  of  press  by  the  effcrt/fcrce  30000  T  of  UZTM  [  -  Ural 

Heavy  Machinery  Plant]  (Fig.  68a-c)  mads  it  possible  to  establish 
that  in  them  was  observed  the  tendency  toward  the  convexo-concave 
form  although  in  seme  sections/cuts  (for  exampla,  Fig.  88b)  of  both 
of  surfaces  (in  the  center)  it  occurred  convexity.  Consequently, 
shaping  this  plate/slab  appears  mainly  due  to  the  elastop last  ic  bend 
and  the  wear. 
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Let  US  note  that  if  the  frevailing  factor  of  shaping  is  the 
slastoplastic  bend,  then  the  accmulation  of  residual  defcriration 
depending  on  a  nuabex  of  cycles  cf  leading  carries  the  damped 
character.  It  virtually  ceases  after  a  comparatively  small  number  of 
cycles  cf  loading.  Fig.  BS  shews  the  accumulation  of  residual 
defermatien  at  the  central  point  cf  different  die  base-plates  of  the 
model  of  press  by  effort/force  "5CCC  T.  Thesa  data  can  be  attributed 
also  to  the  plates/slats  cf  press  itself. 

All  this  shows  that  the  plates/slabs  work  under  conditions  cf 
the  low-cycle  fatigue,  which  is  characterized  by  the  intense 
accumulation  of  residual  defermatien  with  the  repeated  static 
loadings.  It  is  known  that  the  lew  frequency  cf  alternating  loading, 
especially  in  combinaticn  with  the  holding  with  the  peak  load,  causes 
large  residual  deformaticn  in  cctriarison  with  the  same  at  the  high 
frequency  cf  loading.  The  deter  iii  ration  of  the  boundary/interface  cf 
elastic  resistance  for  the  state  cf  plane  stress,  which  cerrespondad 
tc  working  conditions  cf  die  hase-plates  and  dios/stamps,  shewed  that 
the  so-called  cyclic  yield  pcint  cf  the  material  of  plates/slabs  tc 
23o/o  lower  than  static,  using  which  usually  is  performad  the 
calculation  of  plares/sla  Is  (tc  the  strength  [9]. 
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Pig.  38.  Residual  shapinc  of  th€  jerking  and  tearing  surfacee  of  th 
lower  scwblock  of  press  tj  the  effcrt/force  3C000  T  of  D2TM.  1  - 
worker  and  2  -  supporting/ref ercnce  of  side. 


Key:  (1).  Control  points. 


Page  133. 


It  is  at  the  same  time  known  that  the  necessary  increase  in  tha 
resistivity  to  shaping  it  is  pcssitle  to  achieve,  utilizing  the 
surface  work  hardening/peeninc  which  creates  a  layer  of  f aver  able 
residual  stresses/vcltaces.  Theoretical  analysis  and  experiments  or. 
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the  models  showed  that  fcr  this  it  suffices  tc  plastically  deform 
plate/slab  at  depth  5o/c  cf  its  bei cht/altitude.  The  specialized 
equipment  for  the  stampinc  (khatr  it  is  noted  in  the  work  [9*)  it 
makes  it  possible  tc  obtain  the  wcrk-hardenad  layer  with  a  depth  up 
to  30  mm,  which  can  give  recessarj  effect. 

The  analysis  of  the  leading  cf  samples/specimens  with  the 
frequency  from  several  cycles  per  minute  to  several  cycles  in  a  24 
hour  period  with  the  total  number  cf  cycles,  which  reaches  tc  hundred 
and  thousand  (similar  frequency  is  characteristic  fcr  the  leading  of 
die  base-plates),  shows  that  with  ar  increase  in  the  frequency  of 
leading  increases  the  erdcrance  limit  [11]. 

If  we  designate  Kmt,  =  (Cmp  —  the  stress/voltage  of 

aginq/training;  —  yield  pcint)  ,  then  with  the  repeated 
constant-sign  bend  the  accumulaticn  of  plastic  deformation  will  be 
considerable  even  when  =  0.65.  .  tut  the  process  of  the  accumulation 
of  plastic  deformation  is  stabilized  already  after  the  first  250 
cycles.  When  A'.nr  =  0.9  the  ameunt  cf  plastic  deformation  at  the 
moment/torgue,  corresponding  to  the  stabilization  of  process 
(Kmr  ^  0.651.  will  be  4  times  mere  thar  in  the  preceding  case. 

With  the  repeated  static  loadings  it  can  happen  so  that  steel 


with  the  higher  yield  point  considerably  more  intensely  accunulates 
plastic  deformation  than  steel  with  the  lower  yield  pcint. 
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Fig.  89,  The  accumulaticn  cf  residual  deformation  at  the  central 
point  of  different  die  lase-plates  cf  the  model  of  press  by 
effcrt/force  75000  T  (ir  the  conversion  to  nature) :  1  -  lower  and  2  - 
upper  scwblocks;  3  -  lower  and  -  upper  backing  plates. 

Key:  (1).  Quantity  of  loadings. 

Page  134. 

In  ether  words,  an  increase  in  strength  cf  stael  with  the  single 
loading  can  not  lead  to  the  appropriate  increase  in  its  repeated 
static  strength.  It  is  necessary  that  with  an  increase  of  yield  point 
to  the  same  degree  would  he  increased  ultimate  strength.  Therefore 
during  the  determination  cf  allcwelle  stress  for  the  plates/slats  cf 
stamp  set  should  be  ccnsiceted  ret  sc  much  yield  point,  as  these 
properties  of  material,  which  ate  specific  for  the  repeated  static 
loading  (in  particular,  the  difference  between  the  yield  points  and 
strength) . 
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The  stabilization  cf  an  increase  in  the  plastic  deformation  of 
plates/slabs  in  the  case  cf  their  elasto plastic  bend  is  the 
consequence  of  the  emercerce  in  then  cf  the  residual 
stresses/ voltages:  stretching  cr  the  working  (compressed)  and 
compressive  on  the  suppcrting/reference  (elongated)  surfaces 
(residual  stresses/volt ac€s  apply  tc  certain  distance  depthward  of 
plate/slab).  The  amount  cf  plastic  deformaticr  the  greater,  the 
greater  is  leaded  the  plate/slat.  In  ether  words,  plast5.c  deformation 
is  more  in  the  plat es/sla hs,  arra rged/located  nearer  to  the 
die/stamp. 

Let  us  note  that  after  the  accumulation  cf  plastic  deformation 
actually  paused  itself,  it  car  he  renewed  with  an  increase  in  the 
time  of  the  single  leading  cf  press.  The  presence  of  the  residual 
defermatien  cf  plates/slahs  charges  their  stressed  state  during  the 
loading.  Under  the  acticr  the  e ff crts/forcas  cf  the  press  of 
plate/slab  can  partially  he  straichtened/rectiried,  attempting  to 
assume  the  form  of  the  tent  with  the  loading  cross-ceam.  Ther  in  the 
sections  where  in  the  nendefermed  plates/slabs  ona  should  expect 
compression,  is  otservec  elcncaticr,  and  vice  versa. 


In  spite  of  the  st abilizat  icn  cf  the  residual  shaping  cf  die 
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base-plates,  it  entails  the  serdes/row  of  the  undesirable  phenomena 
and,  first  of  all,  negatively  it  effects  the  precisicn/accuracy  of 
stamping  (with  the  ccncav*  character  cf  the  wcrking  surface  cf 
plates/slabs) .  If  to  the  scwfclcck  with  the  ccncava  working  surface  is 
established/installed  new  die/staap,  than  at  the  first  moment  of 
loading  is  eliminated  the  clearance  between  it  and  by  sowblccJc,  i.e., 
occurs  the  bend  of  die/staap.  Further,  with  the  partial  straightening 
of  plates/slabs  die/staap  is  bert  in  the  opposite  direction.  Such 
repeating  loadings  after  several  cycles  give  Ci  to  the  residual 
shaping  of  die/stamp,  and  this,  ir  turn,  calls  an  increase  sc  in  that 
called  increase  of  their  variaticn  in  thickness. 

The  convexo-concave  end  bicervex  forms  of  platss/slabs  adversely 
affect  the  leading  of  press  and  centribute  to  concentraticn  cf  load. 

For  eliminating  the  residual  deformation,  besides  the  already 
mentioned  work  hardenin c/peenin c,  with  the  e lastcplastic  bend  it  is 
possible  to  recommend  the  periccic  planing  of  the  working  surface  of 
scwblocks  (under  the  corditicn  cf  retaining/preserving/maintaining 
the  form  cf  remaining  pi ates/slebs,  obtained  by  them  during  tha 
plastic  deformation) . 


Page  135 


DOC 


61C69103 


PUGl 


With  thp.  planing  is  remc ved/taken  a  layer  of  BiniBuni  thickness,  in 
crder  to  preserve  the  zcne  cf  fsvcrable  residval  stresses/vcltages. 
It  is  logical  that  the  restcred  sc<«fclock  cannct  operate  with  the 
die/staap,  which  obtained  residual  deforraatior,  since  this  again 
causes  the  appearance  of  plastic  defcrmation  cf  sowtlock  due  to  th? 
increased  contact  pressures  ir  the  central  part  of  it  of  working 
sur  face . 

Finally,  during  the  ccnstructicn  of  eguipmant  in  it  cne  should 
provide  a  miniaui#  quantity  cf  s Icts/grooves  and  holes  of 
technological  designaticn/pur pose  also  as  far  as  possible  to  avoid 
their  presence  in  the  central,  nest  lead  range. 
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In  the  press  with  effort/fcrce  75000  T  of  MK MZ- VKIIMETK ASh  (Pig. 
108)  used  the  system  cf  the  limitsticn  of  the  misalignment  cf 
cross-beam,  which  relates  tc  crcup  II.  Let  us  note  that  as  ere  of  the 
sensitive  elements/cells  in  it  is  csed  the  system  of  four 
synchrerizing  cylinders  cf  the  type,  shown  in  Fig.  1C4 
(simultaneously  synchro rizing  cylircers  atsert  the  snail  part  of  the 
power  mcment/torgue  cf  the  ecce ct ricity) . 

In  order  to  decrease  the  effect  of  the  deformaticn  of  liquid  on 
the  value  cf  misalignmert  and  tc  increase  the  sensitivity  of  systsm, 
it  is  filled  with  hydraulic  fluid  (46.3o/c  of  glycerin,  19. 2c/o  of 
alcchol,  2o/o  of  anticorresi ve  additives,  the  other  water),  the 
modulus  cf  elasticity  cf  which  cenprises  3. 45«10*  kgf/cmz,  i.e., 
almcst  2  times  higher  than  the  ircdulus  of  elasticity  cf  spir.dla  oil. 
For  the  same  target  the  hydraulic  fluid  in  the  system  is  located 
under  the  constant  pressure  160  kgf/cm^. 
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Page  166, 

Th<>  synchronizing  cylinders  ty  special  ccnduits/mani  folds  are 
connected  with  the  cylinders  cf  the  drive  of  throttle  valves.  The 
plungers  cf  these  cylinders  thrcuch  the  lever/crank  system  mcve  the 
stocks/rods  of  throttle  valves  and  drain  valves. 

The  upper  plungers  cf  the  cylinders  cf  the  drive  of 
chokes/throttles  have  scirewhat  larger  diairetex,  than  lower.  This  is 
provided  for  so  that  with  the  wcrk  cf  press  without  the  eccentric 
load  would  be  supported  full  cate  cf  throttle  valve. 

System  works  as  fcllcws,  Mitt  the  misalignmant  cf  the  crcsshead, 
caused  ty  the  eccentric  applicaticn  cf  lead  (angular  displacement  x 
and  angle  of  rotation  *) ,  will  le  raised  the  pressure  in  line  I  of 
synchrorizing  cylinders  f  (pressure  in  line  II  in  this  case  will  be 
lowered).  Because  of  this  with  the  pressure  increase  cn  the  specific 
value  the  stocks/rods  cf  cylinders  3  and  4  (in  Fig.  108  tc  the  right, 
on  the  side  of  aisalignsert)  will  meve  upward.  Through  the 
levsr/ctank  system  their  Bcticn  is  transmitted  to  thrcttls  valve  7. 
The  latter  will  begin  tc  te  closed.  As  a  result  the  pressure  in  the 
angular  working  cylinder  C*  will  fall,  simultaneously  throttle  valve 
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6  will  begin  to  be  mewed  upward,  decreasing  resistance  for  the  pass 
of  liquid  into  the  angular  werkire  cylinder  D with  a  change  of  the 
pressure  in  the  angular  cylinders  the  resultant  of  the  effcrt/force 
of  press  is  combined  with  the  actual  center  of  pressure  cf  blank, 
removing  in  this  case  eccentricity.  Ccnseguently,  in  the  process  of 
t hrcttlin g/choking  the  displacenect  cf  the  stccks/rcds  of  cylinders  3 
and  4  virtually  depends  cnly  cn  angular  dis pi ec ament .  In  ether  words, 
if  we  visualize  that  the  liquid,  ircluded  in  tha  system  of  the 
sy nchrorizing  cylinders,  is  i ceem f ressibla  (tc  eliminate  the  effect 
of  the  elasticity  of  liquid  cn  the  displacement  of  the  stccks/rods  rf 
cylinders  3  and  4  drives  cf  thrcttle  valve) ,  than  in  the  beginning  cf 
the  operation  of  choke/thrott le  will  occur  the  stiffening  jcint 
between  the  rotation  cf  cross-beait  and  the  displacement  of  throttle 
valve. 


Let  us  note  that  in  different  positions  cf  throttle  valve  in  the 
dependence  on  its  ccnstruction/desicn  can  act  appear  (balanced 
thrcttle  valve)  or  appear  (unbalanced  throttle  valve)  the  active 
effcrt/force,  which  effects  cn  the  throttle  valve  from  the  side  of 
flow.  In  the  second  case  this  effcrt/fcrce  will  sxcre/add  up  to  tha 
effort/force,  moving  the  stccks/rcds  of  cylinders  3  and  4,  and,  thus, 
contribute  to  an  imprevement  in  the  sensitivity  of  system. 


Drain  valve  8,  estab lished/i rstallad  in  tha  system,  is  intended 


in  order  durin<j  the  comflete  cvcrlaf  by  the  throttle  valve  of 
delivery  conduit  to  ccmpletely  unload  working  cylinder  from  th? 
pressure.  With  the  maxiauir  eccentricity  (longitudinal  600  and 
transverse  200  ma)  ncminal  effcit/fcrce  descends  with  75000  1  to 
70CC0  T.  Misalignment  mcst  net  exceed  0.3  mm/n  (longitudinal)  and  0.6 
mm/m  (transverse).  The  cescritec  system  facilitates  the  conditions 
for  the  work  of  press  and  it  reccisended  well  itself  in  the  process 
of  its  operation. 

Page  167. 

The  procedure  of  its  calculation  is  contained  in  the  work  of  B.  v. 
Hol'zanov  and  V.  P,  Lints  *. 

FOOTNOTE  ».  The  ''automatic  elimination  of  the  misalignment  of 
crosshead  in  the  hydraulic  stampirc  machines",  "forging  and  stamping 
production",  1961,  No  6.  EHDFCCTNCTE. 

Are  given  below  the  experimental  data,  which  characterize  the 
dynamics  of  the  work  of  th=  press  of  press  with  rhs  described  system. 

I 

With  the  central  and  eccentric  loadings  of  pr®ss  oscillcgramod 
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thp  course  of  the  crcsshead  (idle,  worker,  reverse/inverse) ; 

valve  travel  of  the  distritutcr  of  workirg  cylinders; 

valve  travel  of  distrifcutor  cf  the  hoisting  and  balancing 
cylinders ; 

pressure  in  the  line  cf  cuter  working  cylinders; 

pressure  in  the  lice  of  pitch  working  cylinders; 

pressure  in  the  line  of  hoistirg  cylinders; 

pressure  in  the  line  cf  the  talancing  cylinders; 

pressure  in  the  angular  workirg  cylinders; 

the  course  of  throttle  valves; 

pressure  in  all  four  lines  cf  the  sy rchrcnizing  cylinders; 

the  longitudinal  and  transverse  misa li gn rents  of  the  crcsshead. 

The  installation  diacram,  utilized  during  the  experiment,  is 
shown  ir  Fig,  109.  Osci llcgra  phlng  was  produced  on  two  trai  n 
ext en so metric  installaticrs  Cl-2h-51. 

) 

f 


iiHiiMillia 
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Fig,  109,  The  diagram  of  installation  of  measuring  equipment  during 
the  experimental  invest  igatict  cf  the  system  of  the  limitation  of  the 
misalignment  of  the  crosshead  cf  {less  by  effcrt/force  75000  I:  a  - 
arrangement/positicn  cf  d  jnamcnicter  s  (pressure  sensors)  ;  t  - 
arrange  ire  ct/positicn  of  hcdcgraphs  (6  -  crossbead;  7  -  transverse 
misalignment;  3  -  longitudinal  misalignment;  9-12  -  throttle  valves); 
1  -  working  cylinders;  2  -  hcistirg  cylindars;  3  -  talancing 
cylinders;  4  -  throttle  valves;  5  -  synchronizing  cylinders;  I-XIIl  - 
dynamometer. 


Key;  (1),  Panel,  (2).  Elevator. 


Page  168, 


For  the  recording  cf  the  course  cf  crosshead,  and  also 
displacements  of  the  raolrs  cf  tie  cylinders  of  the  drive  cf 
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was  used  the  slid#?-wire  sensor  (hodograph)  (sse  Fig. 


Strokes  of  throttle  waives  were  recorded  with  the  aid  of.  the 
two-string  hodographs  eact  of  wficl:  was  ccnnectad  with  the 
potenticmetric  diagram  (Fig.  109t,  hodographs  9-12).  Tr.a  motion  of 
valve  stem  was  transmitted  to  the  textolite  slider  with  two  trass 
contacts.  Slidar  was  mevee  on  special  guide. 


For  measuring  the  misalignirert  s  of  the  crosshaad  was  develop^^a 
the  hodegraph  (Fig.  109t  tcdccrapts  7,  8)  whose  schematic  was  shown  in 
Fig.  110, 


At  the  ends  of  cross-team  1  are  estatlished/installed  rcllars  3, 
across  which  is  threwn  catle  2.  The  end  of  the  catle  is  attactel  cn 
lift  well,  net  connected  with  the  press.  Cover  plate  8  links  cable 
with  toothed  rack  7,  the  tensicr  c£  cable  is  accomplished/realized  by 
a  set  of  loads  9,  placed  into  oil  cylinder  10. 


During  the  motion  cf  cress-team  without  the  misalignment  the 
rack  is  fixed.  With  the  advent  cf  a  misalignmen-c  tha  rack  is  moved 
upward  cr  down  (dependirc  cn  the  cirecticr  of  misalignment).  Forward 
motion  cf  rack  is  converted  ante  tetary  motion  of  gear  6,  which  sits 
on  cne  shaft  with  drum  5,  tc  which  are  wound  two  striegs  cf 


DOC  =  81C6  9104 


PAGI 


^9- 


hodcgraph.  The  electrical  circuit  cf  this  hodcgraph  in  essence  is 
analogous  to  diagram  in  Fig,  49a;  difference  lies  in  the  fact  that 
here  moving  element  s/cells  are  the  strings,  and  contacts  4  are  fix*  d. 
The  extent  cf  the  mcvement  cf  strings  so  much  once  is  more  than  the 
extent  of  the  movement  cf  rack,  ir  how  often  the  diameter  of  drum  of 
more  than  the  diamstex  cf  gear. 

Xhe  measurement  of  pressures  was  conducted  with  the  aid  cf  the 
dynamometers  on  the  wire-type  strain  gauges  with  the  base  10  mm  and 
resisting  of  115  ohms,  established/installed  in  the  appropriate  lines 
cf  the  hydraulic  system  (see  Fig.  1C9a),  and  thay  checked  by  ths 
manometers,  placed  there,  where  ate  dynamometer.  Sin ultaneotsly  w«-re 
f ix ed/recerded  voltages  with  equipment  of  the  control  (see  section  3, 
Chapter  III),  establishec/icsta  1  led  on  the  struts  of  press. 

Experiments  were  run  with  the  residue/settling  cf  the 
eccentrically  arr anged/lccated  heated  ingets,  and  also  with  the  rigid 
presses  (without  upsetting)  tc  the  already  deformed  ingots 
(sitss/dimensions  and  the  material  cf  ingets,  and  alsc  the 
sizas/dimensiens  of  eccentricities  see  in  section  J,  Chapter  IV) . 


jjg 


Fiq.  no.  Hodoqraph  for  the  recccding  of  the  nisalignment  of  the 
crcsshsad . 


Key:  (1)  .  Fleet  level. 

Page  169, 

The  graphs,  obtained  after  the  int-^r pretation  of  oscillcgrams, 
they  are  shown  in  Fig,  111,  112, 

Let  us  examine  the  dependerces,  obtained  wirh  the 
residue/settling  of  the  irgets  which  were  established/installed  with 
the  longitudinal  eccentricity  aCC  bit  to  tha  left  from  the  panel  (Fig. 
Ill)  , 
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Coaparing  dependences  k-  ^/in.  /i.,  firi  in  Fig.  11 1e,  f  with  a 

charge  in  pressure  P  '  and  p,  i  n\.  it  is  possible  tc  establish 
that  the  beginning  of  the  ccverage  cf  chckes/th rottlas  occurs,  when 
tho  pressure  differential  in  the  s jrchronizing  cylinders  is  7-10 

kgf /cai2 , 

System  is  very  sensitive.  Virtually  the  iroticc  cf  throttle  valve 
follows  instantly  a  charge  cf  the  pressure  in  the  synchronizing 
cylinders. 

Frcm  graphs  P,  f 'fi  and  /  i''  Fig.  111c  shows  that  the  true 

eccentricity  in  the  fceginrirg  cf  upsetting  ingots  was  mixed,  i.e., 
center  cf  pressure  was  nisaligned  net  only  in  the  longitudinal,  but 
alsc  in  the  transverse  directior  tc  angular  working  cylinder  2. 

Sensing  element  of  systeir  cpsrates/wears  with  longitudinal 
misalignment  on  the  order  of  C.  25  itit  [Fig.  111b,  hT  -  -i/i;  Fig. 

1 11c-f ,  /  '^)I. 

Open  reaching  of  the  aaxiiruir  pressure  of  stap/stag^  the  I  in  th-i 
pitch  cylinders  maximum  value  of  nisalignmeat  is  2.0  mm  (0.125  nm/m)  . 
At  this  time  the  greup  cf  cuter  werking  cylinders,  where  enter 
angular  cylinders,  it  is  ret  yet  ccnnected,  but  the  mcment/tc rg ue , 
created  in  the  synchrenizirg  cylinders,  it  is  insufficient  fer  the 
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balancing  cf  cross-beam.  Upon  the  start  of  outer  cylinders  the 
misalignment  is  dacreased,  since  is  choited  the  fluid  flow,  which 
enters  cylinders  3,  4,  Fcr  the  stabilization  cf  misalignment  it  is 
required  by  4-5  s,  after  which  its  value  is  1  mm  (0.06  mm/m). 

Upon  cascade  connection  cf  the  II  effort/force  the  value  of 
misalign  (rent  is  decreased  to  C.25  ns  (0.0  15  mm/m),  since 
simultaneously  increases  the  leveling  mcraent/torgue  from  the 
effcrt/fcrce  in  the  chekee  anculai  working  cylinders. 

With  cascade  ccnnection  the  III  longitudinal  misalignment  was 
0,5  mm  (C.03  mm/m).  In  the  same  period  is  fixed  transverse 
misalignment  0,5  mm  (0.  I^J  mm/ir)  ,  let  us  note  that  fluctuaticcs  of 
pressure  in  the  working  cjlinders  with  t=190-200  s  are  caused  by  th 
short-term  translaticn/ccr version  cf  handle  of  the  distributer  of 
working  cylinders  into  the  neutral  position  [fig.  111b, 

These  oscillations  at  the  moments  cf  switching  the  v.alves  of  brief 
ones  and  rapidly  attenuate. 

Prom  the  examinaticn  of  dependences  5.„,,  -- f  u)  and  h-  (Pi 

111a,  b)  it  is  avident  that  drring  the  motion  of  cross-beam  in  the 
period  when  pressure  in  the  line  cf  working  cylinders  was 
established /inst all  =  d,  value  hV’  is  constant,  which  indicates  the 
stability  of  the  work  of  system. 


ll 
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affcrt/fcrcs  75000  T  at  leading  hitfc  Icngitudinal  accentricity  400  mm 
(to  ♦•ha  left  from  ccntrcl  panel).  Ite  designations:  -  pressur*^  in 

the  group  of  pitch  cylinders  (d  >r  a  remoter  I)  ;  pp,  -  pressure  i.i  thtr 
group  of  cuter  werhing  cylinders  Idynamometer  II);  Po  ~  pressure  in 
the  rever se/invarse  cylinders  (dynamometer  III)  ;  -  -  prsssrre  in 

the  balancing  cylinders  (cynaitoireter  IV);  pp^t.  -  i;  2;  3;  o  '  pressure  in 
tha  angular  cuter  working  cylinders  after  the  throttle  valve 
(dynamometer  VIII,  VII,  V,  Vi);  '  j; 3; 4)  -  pressure  in  the 

synchronizing  cylinders  (dynamcreter  XII,  X,  XI,  IX)  ;  '■a. ^  3  <> 

course  cf  the  corresponding  tfcrcttle  valves  (hodographs  12,  11,  ’O, 

9);  -  course  cf  the  crosshead  (traverses)  (hodegraph  6)  ;  and 
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ccnnections/communicaticr s  »ihich  ‘is  fixed  with  the  leading  cf  thi 
control  equipment  in  question  (the  voltages  indicated  are  distributed 
evenly  and  are  400-  500  kgf/CB*)  ^  j-t  is  possible  to  conclude  that  with 
the  eccentricity  does  not  occur  the  additional  loading  of  the  frames 
cf  press. 

From  the  analysis  cf  the  graphs,  which  characterize  the  work  of 
system  with  the  residue/sett  line  cf  ingots  with  the  longitudinal 
eccentricity  400  mm  to  the  right  from  the  control  panel  (Fig.  112), 
it  is  possible  to  arrive  virtually  et  the  same  conclusions  relative 
to  time  and  sequence  cf  activaticr  cf  the  organs/ccntrols  of  system, 
that  also  with  the  resid ce/sett  li r g  with  the  same  eccentricity,  but 
to  the  left  from  the  panel  (see  ateve).  These  graphs  also  cerfirra  the 
high  sensitivity  of  systeir.  Value  hi"  did  not  exceed  1  mm  (0,C(S2 
mm/m)  ,  moreover  it  alsc  is  fixed  at  the  mcmen t/torq ue  when  to 
high-pressure  line  was  ccrnected  cnly  the  group  of  pitch  cylind>^rs. 
Open  the  start  of  outer  cylinders  the  misalignment  hecomas  equal  to 
zero.  Further  occurs  the  rotation  cf  the  cresshead  to  the  sid?, 
opposite  the  initial  m isa lign se rt ,  on  0.3  mm. 


0  30  m  m  200  2M0  230  220  SSO  <<C0 1  ce^ 


Fig.  112.  Paramaters,  which  characterize  work  by  ef f cr~/f orc«?  75000  T 
at  the  loading  with  the  Icngituciral  eccentricity  4C0  mm  (tc  the 
right  frca  the  control  parel).  Designations  see  in  fig.  111. 

Key:  (1),  kgf/cm2,  (2).  s. 

Page  174. 

Then  it  re-set,  stopping  with  the  longitudinal  misalignment,  equal  to 
0.3  mm  (0.019  mm/m).  With  the  maximum  effort/force  cf  stap/stage  the 
III  longitudinal  misali gn ment  reaches  0.6  am  (0.0375  mm/m).  Curing 
the  loading  was  fixed  the  transverse  misalignnenr  whose  maximum  value 
reached  4.4  mm. 

The  basic  parameters  of  system  at  the  effort/forcs  of  step/stage 
III  (t  =  35C  s)  are  given  ir  Table  26. 

As  can  be  seen  from  Table  26  (for  example,  in  value  p^f).  besides 
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longitudinal  there  is  alsc  transverse  excentricity  toward 
rencval/distanca  from  the  fanel. 

The  complstG  effort/fcrce  cf  press  in  this  case  was  67280  T. 
Voltages  according  tc  the  data  cf  supervisory  equipmert  in  practice 
do  not  differ  from  these  obtained  earlier  with  the  longitudinal 
eccentricity  to  the  left  frem  the  ccntrol  panel.  In  this  case  the 
voltages  decreased  (to  UCC-450  kgf/cir*)  ,  since  the  effort/fcrce  of 
press  in  this  case  was  less. 

Let  us  determine  the  value  cf  actual  eccentricity  with  the 
maximum  effort/fcrce  of  press,  utilizing  data  of  oscillograph :jig. 
Prom  the  momental  eguaticr  cf  forces,  which  effect  cc  the  cresshead, 

we  will  obtain  that  the  eccentricity 

,  _  /,  (Pi  -  Pii)  -  M, 

3/>,  -^Pu^G  ' 

where  li=650  -  distance  from  the  cuter  cylinders  to  the  center  of 
press  in  cm; 

Pj  =16600  m  -  effort/force  of  each  cf  three  groups  of  cylinders, 
except  the  group  where  there  are  the  "fihoked"  cylinders,  in  T; 

2750  -  effoct/force  cf  the  creup  of  cylinders,  where  enter  the 
"ilhcked"  cylinders,  in  T, 
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Table  25.  Parameters  of  the  leveling  system  at  the  end  of  the  working 
course. 


O) 

'  \  . raMt'Tpb*  '  '"*4. 

M' 

UM/1HH4pa  11 
npocce.TbHoro 

1  K.tanaMa 

1  2  3  4 

'  B  kT  cm-  . 

.  290.300:245, 240; 

r  .  skT  CM- 

'  1 55  155’  170  160i 

hn^  MM 

8  0  '  35  28i 

P,,  B  Xf  CM’  ^ 

.  -  315,  -  !  - 

^  r  ' 

B  Kl  CM’  - 

_i3io'  - ;  — 

— 

Key :  ( 1 )  . 

Parameters  ( 

throttle  valve.  (3)  .  i 

Table  26. 

stroke. 

Parameters  o 

in 

n  jpjMerpw 
lOMC.  !l2i 


(X)  HoMep  u> 

UM.*IHH4pa  M 
apocce.ibMort' 
K.ianaHa 


K 

B  kT  cm- 

1 

150  i 

'  250  1 

1300:300; 

I 

Pr  B  vr  CM-  ! 

I6o 

160 

150  150’ 

.  ! 

15.6  i 

27.6 

0  1  0  j 

B  K/  CM-^  1 

—  1 

305  ; 

—  j  —  : 

pJJ  a  nT  I 

1 

305  j 

i  1 

—  —  . 

Key:  (1).  Parameters  (Fig.  112).  (2).  Numfcer  (i)  of  cylinder  and 

thrcttle  valve.  (3).  in  kcf/cit*,  (4),  in. 


Hence,  substituxinc  in  the  expression  for  the  eccentricity  known 
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values,  we  will  obtain 

650(16600-  127.-.0I  -  49  000  _  .,-f. 

‘  5(1000-  12  750  -  5000  ~  '  ^ 

Consequently,  the  value  cf  adjusting  eccentricity  (400  mm)  was 
changed  insignificantly. 
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Page  185. 


Let  us  determine  relative  values  Ah,, /f  Ah  (see  Table  29) 

A7jfTIo\  \I'T1JX 

An„  =  — — ;  Ah,.  =  — i — , 


where  L  -  distance  between  the  extreme  and  central  control  points. 


Being  assigned  by  the  values  cf  the  averaga/mean  specific 
eff crts/f crces,  permitted  by  the  strength  of  press  and  instrumant, 
and  alsc  knowing  the  actual  ccnditicns  of  leading  (P  and  g)  and  val  u*> 
Ah",.  Ah_  during  stamping  cf  ccntrcl  fergings,  1st  us  construct  for  each 
step/stage  of  affort/fcrce  tentative  dependences  Ah^  cn  g  (Fig.  119) 
[18].  On  this  graph  value  is  given  in  o/c  from  resultant  error, 

caused  by  the  band  cf  crcss-beair  and  by  the  warping  cf  die/stamp, 

Frcm  Fig.  119  it  is  evident  that  almost  cn  entire  range  cf  the 
specific  ef f crts/forces  used  iracnitude  of  errer  according  tc  tne 
thickness,  which  depends  cn  the  elastic  warping  of  die/stamp,  is  raort 
than  the  sum  of  two  errors:  frex  the  elastic  warping  of  die/stann  and 
bend  of  cross-beams.  In  tha  case  when  specific  ef ferts/f orces  txc’ed 
30  kg/mm*  (during  stamping  cf  the  fergings  of  the  increased 
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pr^cisicn/accuracy)  ,  tc  th'^  pr<5cisicr./accuracy  cf  stamping  th*?  b<5nd 
of  cress-teams  does  not  have  an  effect. 

Let  us  examine  some  from  the  die-forged  forgings,  obtained  on 
the  press  by  effort/force  75  COC  T  (Fig.  120a,  b) .  They  are 
standardized  and  have  relatively  larger  thickress  of  fabric  (30-60 
mm).  From  each  such  forging  they  nanufacture  sev^iral  parts  of 
different  thickness.  These  fergings  are  characterized  alsc  by 
intricate  shape,  presence  of  the  system  of  aide  adges/fins,  by  large 
drops/jumps  in  the  thicknesses.  All  this  impedes  the  investicat icn  cf 
forgings. 
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Data  of  th^  forgings  in  cuesticn  are  given  in  table  30. 

L3t  us  note  that  the  bcttoir  dies  of  press  by  ef f crt/forc©  75  COO 
T  had  permanent  deflacticr  (table  31). 

The  deviation  of  the  size/diaersion  of  tha  obtained  blank  from 
that  caused  by  drawing,  ccncected  with  the  residual  shaping  cf 
die/stamp,  reaches  1.6  am.  Hcwever,  the  depth  of  the  figure  cf 
die/stamp  for  the  forging  of  the  type  of  that  shown  in  Fig.  120a,  is 
lower  than  provided  for  by  drawing.  In  this  case  resultant  error  must 
decrease  by  the  value  cf  a  "re verse/inverse"  error  in  the  die/s ^amp, 
i.e.,  allowed  during  its  aanufactcre,  which  was  considered  during  the 
investigation. 

For  processing  cf  the  results  cf  the  measurements  of  thickness 
was  used  the  sampling. 
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for  the  forgings  indicated  coincide.  It  is  possible  tc  assume  that 
the  fixed  small  transverse  wedge  shape  is  ccnrected  with  the 
ncr.unif crmity  of  the  elastic  warping  of  die/stamp  due  tc  the 
dissymmetry  of  rorgi.ngs  in  the  transverse  direction. 

The  results  of  the  error  analysis  in  the  gsomexry  of  the 
die-forged  forging  (Fig.  120b,  section/cut  19-27,  where  it  is 
discovered  is  maximum  lenticularity)  are  given  in  Fig.  12  1. 

Maximum  resultant  error  13,92  mm  is  composed  of  the  fellow 

values  (in  the  brackets  it  is  indicated  o/o  relatively 

Ahr'‘  =  0,4  MM  (2,5«o  ); 

1.32  MM  (9,5%); 

AAr*  =  1.6  MM  (11,5%); 

AAm  =  10,6  MM  (76,5"u). 

Let  us  note  that  the  relat ierships/ratios  of  errors  from  the 
elastic  warping  of  instrument  and  from  the  bend  of  cross- teams  for 
the  forgings,  obtained  cn  the  press  by  offort/force  75  GOG  1, 
virtually  were  not  changed  in  ccmiaiison  with  the  analogous 
relationship/ratio  cf  the  errers  in  the  forgings,  obtained  or  the 


press  by  affcrt/force  3C  COO  1 
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Key:  (1).  Die-forged  forging.  ( i)  ir  mo.  (3).  Fig. 


<9  ZB  2^  22  23 

[0  Hanniponbubie  movi'u 

Fig.  121,  Distortion  of  geometry  of  dic-forged  forging  of  panel  with 
size/dimension  1670x800  of  mm  ir  central  longitudinal  section. 


Key:  (1),  Control  points. 


Page  138 
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Taking  into  account  that  fcr  the  die-forged  forging  of  th«!  type 
of  that  shown  in  Fig.  12Ca  in  secticn/cut  25-36  A'l.,.  =11.2  mm,  the 

maximum  l«nticular5.t y  (at  point  3J)  will  be  3.2  mm.  If  the 
sizes/dimensions  of  die/stamp  were  sustained  strictly  on  the  drawing, 
then  this  value  achieved  *l.O  nm  (at  point  32  Ahw  =1  mm).  Since  Ah"**  = 
=  0.6  mm,  and  the  error,  introduced  by  sowblocks,  this  forging  is  in 
connection  with  2,0  mm,  the  value  cf  the  elastic  warping  of  dia/stamp 
is  equal  to  1.6  mm.  Assuming  that  the  systematic  error,  called  by  the 
state  of  dic/stamp,  is  absent,  we  will  obtain  following  components  cf 

maximum  resultant  error  6max=15.U  mu: 

^md*_o,6  MM  (3,8%); 

Ahr*=  1,6  MM  (10,4%); 

Ahr*  =  2,0  MM  (13%); 

\hn=  11.2  MM  (73''o). 

It  is  possible  to  consider  that  a  ''reverse/inverse'*  error  in  the 
dis/stamp  completely  ccipensatsd  deviations  from  the  bend  of 
cross-beam  and  partially  from  the  elastic  warping  of  die/stamp. 

The  given  deviations  for  the  forgings,  similar  to  these 
examined,  they  are  shown  in  table  31.  In  this  case  as  the  szandard 
parameters  are  accepted  the  fcllcwing:  P„p  =  70000  T:  =400  0 

kgf  /cm*  ;  fl,;,  =1 , 5  m . 

The  greatest  deviation  cf  the  sizes/dimensions  cf  the  standard 
forging,  obtained  with  the  maxiBui  effort/force  of  press,  wcull  be 
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6-7  ram.  Bedgfl  shape  cf  cne  of  the  fcrgings  of  the  type  of  the  panel, 
not  symmetrical  in  the  plan/laycut  (2700x1400  mm)  and  obtained  on  the 
press  by  effort/force  75  COC  T,  is  charactari29l  by  the  fcllcwing 
averaged  numerals:  lengthwise  0.54  and  in  the  rransverse  direction  of 
0.63  mm/lin.  m.  This  confirms  the  high  effectiveness  cf  the  system  of 
the  limitation  of  m isa 1  i cr men t. 

After  determining  relative  values  A/t„^  let  us  construct 

also  for  the  press  by  effcrt/fcrce  75  000  T  tentative  dependences 
A/i^  on  q  (Pig.  122)  . 

As  for  the  press  by  effort/fcrcs  30  000  T,  these  dependences 
show  that  the  elastic  bsnc  cf  crcss-bearas  in  comparison  with  the 
elastic  warping  cf  die/stamp  plays  insignificant  role  in  the 
formation  of  the  le ntic ularit y  cf  the  die-forced  fcrgings,  it  is 
especially  with  tha  specific  ef fcrts/forces  mere  than  30  kg/mtn^. 

With  the  conclusions/derivaticDs,  obtained  fer  the  presses  by 
effort/force  30  000  1  02TP  and  75  000  T,  coincide  the  data  cf  the 
studies  of  L.  A.  Shofraan  and  L.  D.  Gol’man  which  are  carried  out  for 
the  press  with  force  3000C  T  "Shleman"  [24], 


wwiMvppmiiim 
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the  cross-beams  of  press  ty  effcrt/fcrcs  75  000  T  from  tns  pcint  of 
view  cf  their  effect  to  t te  precisicn/accur acy  of  stamping. 

Key:  (1)  kq/mm^. 


Page  189, 


Page  195. 

The  task  of  determining  the  ancunt  of  deflection  of  the 
thickress  of  the  die-fcrged  fcrgirg  due  tc  the  elastic  bend  cf 
cross-beams  is  reduced  tc  the  determination  of  the  warped  surface  of 
the  latter  in  the  zone,  limited  fcy  the  area  of  die/stamp.  In  this 
case  we  consider  that  during  the  leading  the  die/statnp  with  the  set 
of  plates/slabs  is  bent,  repeating  the  fora  of  cross-beam,  since  its 
rigidity  is  immeasurably  acre  tlar  the  rigidity  of  stamp  set.  As  an 
example  let  us  examine  tte  dete r u i r ation  of  bent  surface  cf  the 
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cross-bsam  cf  press  by  effort/fcrce  75  000  T,  Tha  function  cf 
saggings/dftf lections  we  will  apprcximatia  by  exponential  pclyncD.ial. 

As  starting  data  we  utilize  results  cf  calculating  the  bending 
strains  cf  the  cross-beam  cf  press  ty  effcrt/force  75  000  T  ty  the 
net  point  method  which  are  sufficiently  close  to  actually  measured 
amounts  of  deflection.  Ic  perform  calculations  by  the  method 
indicated  for  all  required  points  cf  the  surface  of  die/stamp  is 
inexpedient.  The  function  of  sacgings/dr.flections  we  find  in  the  form 
of  the  polynomial  of  the  3rd  decree  which  considers  torque  lead  and 
load  from  the  concentrated  forces. 

Utilizing  the  method  of  least  squares  [7]  for  selecting  the 
approximating  polynomial  let  os  construct  it  for  each  of  three 
sections/cuts:  0-4,  5-8,  9-12  (Fig.  127)  .  In  this  case  we  accept, 
that  the  sffcrt/forc®  cf  press  is  equal  tc  70  000  T.  After  taking 
polynomial  for  sscticn/cut  0-4,  let  us  find  saggings/def lections  for 
thcs='  points  of  the  longitudinal  axis  of  the  forgings,  in  which  were 
i«*erained  the  components  from  the  elastic  warping  (at  values  of 
a;  0.5  a;  0.75a;  a).  Then  let  us  determine 
•  /j“  f  l**ctions  at  the  analogous  points  cf  sactions/cuts  5'-a 

F  :r  computing  the  sacgings/deflections  let  us  compose 


DOC 


81069105 


PAGE 


35. 


HoMen  TOKHH  , 

'PMC.  12: . 

V 

A  *  ' 

( 

a’ 

..  i 

1 

'■  ! 

i 

1  *• 

I:  C:  y  1 

!.I5 

1.325  i 

1,525 

1.75 

1 

1 

2,01  , 

2,31  i 

J.  !‘>  1 

3.45 

11.9 

41,1  i 

142,0 

490 

I  690  , 

7.  :i  1 

5.75 

33.1 

190.0  i 

1095.0  i 

6  300 

1  36  200 

-}.  !j  ! 

:  S.05 

64, ^ 

522.0  i 

4200,0  : 

1 

1 

33  800 

272  000 

1  A 

}^.4 

111.) 

754,0 

5438,7 

40  610 

^  309  892 

::  r  u  M  t  H  a  H  }i  e.  PaccrojirtHe  x  or  ueHrpa  nonepe*iHHbJ  no  ee  npoao.ibHoA 

OCti  E  ^!. 


I 


Key:  (1).  Number  of  point  (Fig.  127).  (2).  Altogether.  (3).  Note. 

Distance  x  from  the  center  cf  crcss-fceam  along  its  Icrgitudinai  axis 
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Table  .36. 
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Key:  (1).  Humber  of  point  (Fig.  1/7).  (2).  Note.  Amount  of  deflection 
y  in  mm,  and  distance  x  from  the  center  of  crcss-beam  along  its 
longitudinal  axis  m. 
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Page  196, 

During  the  computaticn  fcr  the  method  cf  least  squares  the 
system  of  equations  takes  the  fcra; 

“  ^1^1  r  b  T  =  B i', 

~  h.Mi  —  frsfl.,  ~  biOs  =  5.; 

b  .>0 1,  ~~  b^Oj  b^Q^  b^Q>^  ~  ^rii  I 

b-iti,,  -  b^ii^  -  b-„ij.,  -  b,-,u-i  -  Bj.  j 

k~i  k  3 

In  this  case  bi  —  4;  B.  =  ^  ^  ),  5,  9. 

A:  A’ 

Solving  the  obtained  three  (according  to  a  number  of  the 
secticns/cuts  of  cross-hesirs  in  gcestion)  systems  of  equations  [each 
system  cf  the  type  of  ®guaticrs  (S9)  ],  that  ar?  dist anguish*- d  cnly  by 
absolute  terms,  we  will  cttain  the  values  of  the  unknown  coefficients 
(table  37) . 

Let  us  find  the  error  in  the  computation,  obtained  during  rhe 
calculation  via  apprcxi  ira ticn ,  end  let  us  compare  it  with  the 
calculation  according  tc  the  ret  pcint  method: 

e  =  y  — 

wher*^  y  -  the  original  value  cf  sagging/deflection,  obtained  by  th-* 
net  point  method  (table  36)  ;  7  “  value  of  sagging/daflection  found 
from  the  approximating  pclyncmial. 
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In  terms  of  values  t  fcr  the  appropriate  polynomials  it  is 
possible  tc  make  a  conclusicD  atcut  the  fact  that  the  approximation 
conducted  is  satisfactory.  Then  saggings/deflecticns  in  the 
longitudinal  sections  we  find  frcm  the  following  eguations:  fcr 
section/cut  0-4 

II  7.05037  -  0,G696.v  -  0,00037 l.v-  —  0,002665.r\ 

for  section/cut  5*-8 

y  =  7,43453  —  0.65809j<  -  0,002 125.v=  —  0.0030825a-; 

for  secticn/cut  9*- 12 

y  =  6,53322  —  0,457 16x  -r  0,000357a:*  —  0,005596.v*. 


% 
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Table  37,  Values  of  the  urknchr.  coefficients. 


K*''  .  K094>4>MmfeHTU 

Ce«<eNHe  i  /  ^ 


(pHC.  127) 
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!  ..  1 
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1 

7,65037  1 
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0.000371 

1 

1  —0.002665 

5^  \ 

7,43453  ! 

—0,65809 

0.002125 

-0.0030825 

9^r2  i 

6,53322 

—0.45716 

0,000357 

-0,005596 

Key;  (1).  Section/cut  (Fig.  127).  (2).  Coaf f icients . 


Tabla  38.  Comparison  of  the  errors,  obtained  during  the  calculation 
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Key:  (1)  in,  (2).  Number  cf  pcirt  (Fig.  127). 


Page  199. 

If  we  by  analogy  with  preced ing/pro vio us  approximats  bend  curve 
for  central  cross  secticr  (0-9)  ,  then  let  us  see,  that  with  the 
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transverse  sizes/di mensicrs  cf  the  die-forgad  forging,  close  to  1  m, 
the  lenticularity  (convexity)  frcir  the  bend  of  cross-team  in  the 
transverse  direction  virtually  is  absent,  and  it  can  be 
disrsgarded/neglect ed.  Therefore  as  the  basic  calculated  dependence 
for  deternining  the  conipcsing  convexity  forging  on  the  elastic  bend 
of  cross-beams  we  utilize  an  equation  for  section/cut  0-4: 

y  =  7,65037  —  0,6696x  -  0,(X)037I.\:-  —  0,002665a^  ( 100) 

In  order  to  obtain  the  component  of  bend  for  other  steps/stages 
of  the  effort/force  of  press,  it  is  necessary  to  decrease  its  value, 
found  from  equation  (100)  ,  it  is  prcpcrticnal  to  a  change  in  the 
ef f ert/f orce. 


The  correction  of  the  figure  cf  die/stamp  (shaping) 
accemplishes/realizes  differently  in  the  dependence  on  tha 
con struction/dasign  cf  stamp  sets,  the  available  in  the  presence 
stcck  of  machine  tools  in  operaticn  for  manufacturing  of  dies/stamps, 
etc.  The  prof ile/airf ci 1  cf  die/stamp  can  be  fulfilled  either  cn  its 
worker  or  on  baaring  surfaces.  It  is  possible  also  between  the 
die/stamp  and  the  sowblcck  to  establish/install  th«  special 
plate/slab,  by  one  cf  contact  surfaces  of  which  is  given  necessary 
convexity. 


Page  200 
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In  th>  opinion  of  the  authors  of  this  bock,  it  is  sxpedisr.t  to 
accomplish/realize  a  corrscticn  of  the  wcrkinc  surface  of  die/sramp, 
especially  because  in  this  case  the  manufacture  of  profile/airfoil  is 
combined  with  the  manufacture  of  impression.  It  is  necessary  to  note 
that  the  convexity,  attached  to  inpressicn,  contributes  to  the  best 
shaping  of  part. 

For  the  experimental  check  of  the  procedure  of  shaping  presented 
on  the  press  effort/force  75  OOC  1  tested  several  dies/stamps  to 
working  surfaces  of  which  was  attached  the  convex  form,  determined  by 
calculation.  The  overall  dimersicrs  cf  each  of  the  forgings  (length 
more  than  3  m)  to  be  stamped  were  such,  that  the  specific 
effort/force  of  stamping  kas  ap  pro  >imately  40  kg/irni2.  The  die-forged 
forgings  (Pig.  128)  had  in  esserce  transverse,  but  also  longitudinal 
ribbing,  moreover  on  the  one  hard  it  solid,  with  another  -  partial 
(it  is  concentrated  in  the  center  section).  It  is  necessary  tc  again 
emphasize  that  since  in  this  case  was  not  placed  with  target 
obtaining  thin  fabric,  while  it  was  necessary  to  only  remeve  the 
lent! cularit y  of  forgings  and  tc  establish/insrall  the  possihility  of 
a  precise  reproduction  cf  the  prescribed/assigned  prefile/air foil  and 
its  service  life  during  the  eperatien  of  dia/stamp,  forging  had 
comparatively  large  thickress  fahiics  (to  20-25  mra) . 


Dies/stamps  were  mapcfactured  from  steel  5KhNV  and  they  were 
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subjected  to  hardaning  tc  the  hardness  of  the  working  surface 
HRC=45-46. 

Before  die  setting  tc  the  press  were  inspecred  their  working  and 
bearing  surfaces,  and  is  alsc  fixed  the  state  of  scwfclocks.  In  this 
case  it  turned  out  that  in  esserce  the  prescribed/assigned 
profiles/airfoils  were  Bade  satisfactorily  (Fig.  129).  Only  in 
certain  cases  the  height/altitude  cf  the  made  profils/air foi i  proved 
to  he  less  than  the  calculated,  tut  net  acre  than  15c/o. 


F 
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Fiq.  128,  Die-forgsd  forgings  cf  jarels,  obtained  in  the  shact^i 
die /stamp. 


DOC  =  61C69105 


P  A  G  I  (P/ 


Page  201, 


KCHf^DO/ibHbte 
^  Hu^huu  udfna^'' 


Cc'  depxHuu  LumaMn 
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Fig,  129,  Supporting/reference  and  worker  of  surfac<a  cf  shaped 

«•  ' 

die/stanip  (in  central  Icrcitudiral  Section);  a  and  c  -  respectively 
for  forgings  with  overall  diirensicrs  in  plan/layout  3200x700  nun  and 
2700x530  iPin,  The  prof ile/airfcil:  —  -  given;  -  after  sinking 

of  die;  -  after  the  testing  cf  dia/starap;  -  -  after 
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experira? ntal  stamping. 


Key:  (1).  The  upper  die.  (2).  Ccrtrcl  points.  (J).  Ecttoia  dre. 


Page  202. 


Were  discovered  essential  deviations  froir  the  flatness  cf  the 
contact  surfaces  of  scwtlccks  (especially  lower),  which  are  the 
consequence  of  the  elastcplastic  tend. 

The  picture  of  the  leading  of  the  dies /stamps,  which  dc  not  have 
residual  deformation,  and  the  die  tase-plates,  which  accumulated  this 
deformaticn,  can  be  presented  as  fellows.  Simultaneously  with  the 
process  of  the  plastic  deforroaticr  cf  blank  occurs  the  bend  cf 
die/stamp  in  the  direction  cf  the  ccncavity  cf  the  ccntactir.c  with  it 
surfaces  cf  sowblocks.  Ths  joining  cf  upper  and  oottom  dies  on  th'=‘ 
angles,  and  sometimes  alsc  on  the  transverse  faces  causes  the  bend  of 
dies/staaps  in  the  opposite  dirsetien,  which  leads  to  certain 
straightening  of  sowblocks  (in  ccuparison  with  the  ecsitien,  occupied 
by  them  to  the  loading)  .  As  a  result  th  a  dies/stamps  and  sowblocks 
occupy  the  intermediate  pcsiticr  meanwhile  which  inherent  in  the 
plastically  deformed  unleaded  plates/ slabs,  and  those,  which  is 
engaged  plates/slabs,  after  asseming  the  form  of  the  warped  surface 
of  cross-beam. 


AD-A102  135  F0REI6N  TECHNOLOGY  DXV  HRIGHT-PATTERSON  aFB  OH 

VOLUME  STAMPING  ON  HYDRAULIC  PRESSES  (SELECTED  PORTIONS) r 
JUL  81  A  F  BELOVf  B  V  ROZANOV*  V  P  LINTS 
UNCLASSIFIED  FTD-ID(RS)T-0691-81 


DOC  =  81069105 


PAG  I 


Stanping  was  acccmpljshed/iealized  into  two 
transitions/transfars,  ncificvcr  preparing  dis/stanp  did  not  undergo 
correction.  Tha  maximum  lenticularity  of  the  blanks  of  these  obtained 
in  this  dis/stamp,  was  bo. 

Consequently,  the  final,  shaped  die/stamp  entered  blanks  with 
the  large  variation  in  thickness,  which  was  tha  ccnsequence  cf  the 
elastic  and  residual  de fer oatic rs  cf  stamp  set. 
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Pig.  130,  Deviations  frcir  the  BiniiruiB  thickness  of  fabric  in  the 
central  longitudinal  section  of  t%c  die-fcrged  forgings,  manufactired 
in  the  shaped  dies/stanips :  a)  forcing  320Cx70C  mm;  fc)  forging 
2700x530  nm ;  1,  2  -  respectively  neasured  and  calculated  thicknesses 

h. 

Key:  (1) .  Control  points. 

Page  203, 

Loading  in  the  final  die/stairp  was  continued  not  more  than  40  s. 
The  obtained  forgings  virtually  did  not  have  a  lenricularit y. 
Deviaticns  from  the  ainiauB  thickress  of  fabric  on  the  average  in  the 
forgings  of  all  typical  dimensions  did  not  exceed  1.5-2.  0  ao  (Pig. 
130a),  hut  in  the  forgings  of  seme  typical  dimensions  1  mm  (Fig. 

130b)  . 
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The  duration  of  the  applicaticn  of  force  accepted  virtually 
ensured  the  constancy  cf  the  frcf jle/airf oil  of  die/stamp  in  the 
limits  cf  stamping  batch  cf  20-25  die-forgad  forgings  (sec  Fig.  129). 

As  it  was  shown  earlier,  dies/stamps  work  under  conditicns  of 
low-cycle  fatigue.  Therefore  it  is  possible  to  confirm  that  the 
constancy  of  the  modes/ccrditicrs  cf  loading  eliminates  the  plastic 
deformations  of  prof ile/a ir fcil ,  at  least,  in  the  limits  cf 
manufacture  on  the  powerful/thick  presses  of  forgings  of  cne  and  the 
same  typical  dimension. 


